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The 
IMPORTANCE 
of UNIFORMITY ! 


Design trends in today’s modern freight 
cars emphasize practical and durable 
construction. Each unit of the composite 
car is individually designed to speed con- 
struction and reduce maintenance cost. 


The uniformity of steel castings is 
playing an important role in this stream- 
lined program. Versatility in design 
makes cast steel units the answer to many 
problems. A selective range of physical 
possibilities allows greater strength 
without additional weight. Sub-assembly 
costs and diverse materials are avoided; 
only one unit means the job is entirely 
complete within itself! And, as each 
successive unit is a duplicate of the first 
—each specific unit is accurate in align- 
ment and specification! 


Assurance of dependable cast steel 
units means Unitcastings! Unitcast’s 
Precision Mass Production methods 
will produce more good castings in less 
time and at a lower finished cost! 
Unitcastings will do your job right! 
Unitcast Corporation, Steel Casting 
Division, Toledo 9, Ohio. In Canada: 
Canadian-Unitcast Steel, Ltd., 
Sherbrooke, Quebec. 
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AMERICA’S LARGEST and most modern petroleum 
laboratories... where a staff of over 2000 scien- 
tists and technicians carry on the constant research 
needed to develop the outstanding and dependable 
fuels and lubricants that modern railroad equip- 
ment calls for. 


MILLIONS OF MILES of trouble-free bearing lubri- 

cation in diesel locomotives and passenger cars... 

another outstanding example of how Andok B and Rp A } L R oO A D e g oO D U Cc T s 
other Esso Railroad Products are scientifically de- 

veloped and then tested in actual operation. 


SERVICE FOLLOW-UP on Esso Railroad Products 
... our Esso Sales Engineers check the performance 
of Esso fuels and lubricants in your equipment — 
to make sure they perform to your satisfaction. 
On any railroad fuel or lubrication problem... call 
in an Esso Sales Engineer. 
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Rock Island Suburban Diesels 


Tue first regularly scheduled Diesel suburban service in 
the Chicago area was inaugurated January 6 by the Chi- 
cago, Rock Island & Pacific between Chicago and Joliet, 
Ill., with the assignment of two 1,500-hp. suburban loco- 
motives built by Fairbanks, Morse & Co. The use of Diesel 
power on some, and perhaps eventually on all, suburban 
trains is part of the road’s plans for a complete rehabili- 
tation of this service, including 20 new streamlined coaches 
and the remodeling of existing rolling stock. The locomo- 
tives are assigned to service between both Chicago and 
Joliet, Ill., and between Chicago and Blue Island, II1., 
distances of 40.2 and 15.7 miles, respectively. 

To get maximum mileage from the locomotives, a care- 
ful assignment was made for each such that it completed 
a week-day cycle once in two days. As shown in the graphs 
for the Monday-to-Friday schedules, locomotive No. 1 
leaves Blue Island just before five o’clock Monday morn- 
ing and between that time and approximately 12:40 a.m. 
Tuesday morning makes two-and-one-half round trips 
between Blue Island and Chicago and two-and-one-half 
round trips between Chicago and Joliet, tying up at Joliet. 
Locomotive No. 2 leaves Joliet on Monday morning 
at about 7:35 a.m. and between that time and about 12:40 
am. Tuesday, makes three-and-one-half round trips be- 
tween Joliet and Chicago and one-and-one-half round 
trips between Chicago and Blue Island, tying up at Blue 
Island. On Tuesday, locomotive No. 2 makes the Monday 
schedule of locomotive No. 1 and locomotive No. 1 makes 
the Monday schedule of locomotive No. 2. 
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Two 1,500-hp. locomotives are 
modifications of the builder’s 
all-purpose locomotive with 85 
m.p.h. gearing, electro-pneu- 
matic brakes, tight-lock coup- 
lers, head-end lighting gen- 
erator and dual cab controls 


This continues alternately until Saturday when each 
locomotive makes two-and-one-half round trips each 
between Blue Island and Chicago and Joliet and Chicago, 
locomotive No. 1 starting from Joliet and locomotive No. 
2 from Blue Island. On Sunday, each locomotive makes. 
two round trips between each of the two sets of terminal 
points, locomotive No. 1 starting from Blue Island and 
terminating at Blue Island and locomotive No. 2 starting 
at Joliet and terminating at Joliet. Thus, each locomotive 
performs a complete cycle during the week and starts 
from the same point each Monday morning. 

The weekly mileage for locomotive No. 1 is 1,998.6 
and for locomotive No. 2, 2,047.6, a daily average of 
285.5 miles and 292.5 miles, respectively. As shown on 
the diagrams, layovers between runs during the day are 
relatively short. The night layovers at Blue Island between 
week-day schedules are approximately 4%4 hours long; 
those at Joliet are just short of 7 hours. On Saturdays 
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Table I—Partial List of Materials and Equipment 
on the Rock Island Suburban Locomotives 


Main generator; traction mo- 

tors; auxiliary generator; ra- 

diator fan motor; exciter; 

traction motor blower mo 

tors; fan generator; electri- 

cal control equipment; load 

control equipment; start, stop, 

high- and low-power switches. ..Westinghouse Electric Corporation, 

Pittsourgh, Pa. 

Air-brake equipment (Electro- 

pneumatic high-speed 2426*) ; 

control throttle and associated 

equipment (two control stands 

furnished for operation in 

either direction*) ; multiple- 

unit control equipment* ; elec- 

tric speedometer” ; locomotive 

overspeed control equipment? ; 

air compressor; M. G., set for 

isolating air-brake circuits” 


OS SEO Westinghouse Air Brake Company, 
Wilmerd.ng, Pa. 
Engine governor .................-.....--.... Woodward Governor Company, 


Rockford, Il. 
12 kw., 64-volt, d.c. generator 
for head-end lighting of ex- 


isting suburban equipment.......... Fairbanks, More & Co., Chicago 
ON | rr aaa Graybar Electric Company, New York 
TR EROS ET a ae — Service Mfg. Co., Philadelphia, 
a. 


Jumper cables and receptacles* ; 


headlights; marker lights............ Pyle-National Company, Chicago 
Heating boiler and associated 

(EEN ESE LEE Vapor Heating Corporation, Chicago 
Tight lock coupler, Type H%*........ National Malleable & Steel Castings Co., 


Cleveland, Ohio 
Cab signal and control equip- : P 
he Eg NE a Oe, aoe Switch & Signal Co., Swissvale, 
a. 
Control equipment for passen- 





ger-car lighting generator*........ Safety Car Heating & Lighting Co., New 
Yor 
Hydrostatic fuel gage*........ ....... Manning, Maxwell & Moore, Bridgeport, 
Conn. 
i ae ae Morris B. Brewster Company, Chicago 
Hand brake ...National Brake Company, New York 
II? caiiccntionsstchasoptainctsauthatapeiel Gould Storage Battery Company, Depew, 


Signal bell and meaees. aia ne Howard Foundry Company, Chicago 
Footboards and steps... .... Blaw-Knox Company, Pittsburgh, Pa. 
ge eee. oe Sprague Devices, Michigan City, 




















I Fulton Company, Milwaukee, Wis. 

Cab heater; radiator shutters....... ont Heater Company, Cadillac, Mich. 

Fire extinguishers......................--.... “ae Fire Equipment Co., Newark, 

I te National Malleable & Steel Castings Co., 
Cleveland, Ohio 

ES SE neen Seae eRe. General Steel Castings Corporation, 

‘ Eddystone, Pa. 

SI i ieceanehcatshseiiinonncvamescieeonaen American Steel Foundries, Chicago 

NN i a rectal Westinghouse Air Brake Company, 
Wilmerding, Pa. 

I oo tnstcttnsinceiaccininacechons American Brake Shoe Company, New York 

ea ....Edgewater Steel Company, Pittsburgh, Pa. 

ane — Roller Bearing Company, Canton, 
Ohio 

Cab seats ~...............-0-0-eseseseeee-s-e---eCoach & Car Equipment Co., Chicago 

Cab insulation .................. ....Johns-Manville, New Yor! 

are See eee epee Aer Machine Company, Beloit, 

is. 

de ee eee ee Jeffrey Mfg. Co., Columbus, Ohio 

Flexible coupling..................-.-.---0-0 Falk Corporation, Milwaukee, Wis. 

Auxiliary fuel-oil pump..................Geo. D. Roper Corporation, Rockford, IIl. 

OS, ESE OS HEE Ce Morton Mfg. Co., Chicago 

Exhaust snubber assembly............ nee Company, Libertyville, 
ll. 

3 eee Michiana Products Corporation, Michigan 
City, Ind. 

Oe Tce le ee Ross Heater & Mfg. Co., Buffalo, N. Y. 

Air intake filter, engine ....Farr Company, Los Angeles, Calif. 

Temperature regulator.................... Fulton Sylphon Company, Knoxville, Tenn. 








*Not standard on 1,500-hp. all-purpose locomotive 





and Sunday nights layovers vary somewhat because of 
the difference in schedules on those days. 

The basic design of the suburban locomotive is a modi- 
fication of the Fairbanks-Morse 1,500-hp. all-purpose 
locomotive. It has the standard Fairbanks-Morse opposed- 
piston engine of the same design used in that company’s 
1,000-hp. switchers, 1,500-hp. all-purpose locomotives 
and 2,000-hp. road locomotives. 

The four traction motors and the main generator were 
supplied by Westinghouse Electric Corporation. The 
former are series-wound, force-ventilated type 370-F. 
The main generator is the type 472-A self-ventilated 
model with the armature connected directly to the crank- 
shaft through a flexible coupling. It is separately excited 
from an exciter mounted on the main generator and driven 
by a V-belt from a shaft extension of the generator. Power 
for battery charging, controls and lighting is furnished 
by an auxiliary generator mounted on the main generator 
and driven by V-belts. A fan generator mounted on the 
main generator shaft provides power for a radiator fan 
motor and the two traction motor blowers. 

A number of modifications and additions were made 
to the all-purpose locomotive to convert it into the subur- 
ban design. ‘lhe two suburban locomotives have a 60:19 
gear ratio for a maximum speed of 85 m.p.h. Dual cab 
controls are installed on the locomotive with the additional 
station located on the opposite side of the cab from the 
standard control station. The features incorporated at the 
second station are Throttle, Reverser, Sander valve, Bell 
ringer valve, Independent and automatic brake valve, All 
air brake gauges, Wheel slip indicator, Speedometer, 
Load ammeter, Cab-light switch, Auxiliary fuel pump 
switch, Locomotive run switch, Engine start and stop 
switches, High and low power switches, Switch for front 





‘Table Il—Principal Weights and Dimensions of the 
Rock Island 1,500-hp. Suburban Locomotives 
















© cisakce cea eetbe eeodeoncieinclastat nib ecieobigad tacacuetacnesecsonnplancecenseccatigeed 0-4-4-0(B-B) 
Principal Dimensions: 
Overall length (inside knuckles), ft.—-in.........-.-.-...-0-0-0-0-0-++ 54-0 
UIT ITs I isha cio cccmerimneensanatineaerenies a 10-4 
Width of power plant compartment, ft.—in 6-0 
Width over radiator compartment. ft.—-in.. 7-0 
Overall height above rail, ft.-—in..... 14-6 
Wheelbase each truck, ft.—in............ 9-6 
Wheelbase total locomotive, $C. EM... -sc0eveee 39-6 
Distance between truck centers, ft.—in. ....-.....2....--2.-.2---2000-+- 30-0 
Weights; lb.: 
Total locomotive in working order (without boiler)............ 240,000 
| ad Rs aa Pr See .--240,000 
Weight per axle 60,000 
Transmission: 
I IR eo 2 ula cesadecaeesaemapeueod iguedsbeseerninen 4 
Driving wheels, pairs..... 4 
I a cascada astemsonans 42 
Starting tractive force (at 30 per cent adhesion), Ib....... 72,000 
Minimum radius curvature (locomotive alone), ft............. 150 
Supplies: 
EN EE EES. See Oe Te SCE OAT Oe Oe Soe ee 900 
Lubricating oil, gal.............. 300 
Engine cooling water, gal.. awbakadtes 175 
OS ey Saas 28 
I a ncsianacenoaebubeneceabesaasdtoaenaaen 1,000 
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Table I1I—Saturday and Sunday Assignments of 
Rock Island Suburban Diesels 


Locomotive No. 1 (Saturpay) 


Leave Arrive Distance-Miles 

Blue Is. 5:05 a.m. Chicago 5:50 a.m. 15.7 
Chicago 6:25 a.m, Joliet 7:42 a.m. 40.2 
Joliet 8:10 a.m. Chicago 9:25 a.m. 40.2 
Chicago 11:15 a.m. Joliet 12:30 p.m. 40.2 
Joliet 1:50 p.m. Chicago 3:02 p.m. 40.2 
Chicago 3:50 p.m. Blue Is. 4:35 p.m. 15.7 
Blue Is. 6:00 p.m. Chicago 6:50 p.m. 45,7 
Chicago 7:25 p.m. Blue Is. 8:10 p.m. 15.7 
Blue Is. 9:25 p.m. Chicago 10:10 p.m. 15.7 
Chicago 11:30 p.m. Joliet 12:42 a.m. 40.2 

Totat Dairy MILEAGE 279.5 

Locomotive No. 2 (Saturpay) 
Leave Arrive Distance-Miles 

Joliet 7:37 a.m. Chicago 8:30 a.m. 40.2 
Chicago 9:20 a.m. Blue Is. 10:05 a.m. 15.7 
Blue Is. 10:55 a.m. Chicago 11:40 a.m. 45.7 
Chicago 1:05 p.m. Joliet 2:23 p.m. 40.2 
Joliet 3:20 p.m. Chicago 4:40 p.m. 40.2 
Chicago 5:11 p.m. lueIs. 5:59 p.m. 35.7 
Blue Is. 7:00 p.m. Chicago 7:50 p.m. 15.7 
Chicago 8:30 p.m. Joliet 9:45 p.m. 40.2 
Joliet 10:30 p.m. Chicago 11:35 p.m. 40.2 
Chicago 11:55 p.m. Blue Is. 12:40 a.m. 15.7 





Totrat Dairy MILEAGE 279.5 


Locomotive No. 1 (Sunpay) 


Leave Arrive Distance-Miles 
BlueIs. 5:55 a.m. Chicago 6:41 a.m. 15. 
Chicago 7:05 a.m. Joliet 8:22 a.m. 40.2 
Toliet 9:45 a.m. Chicago 11:00 a.m. 40.2 
Chicago 12:05 p.m. Blue Is. 12:50 p.m. 15.7 
Blue Is. 4:05 p.m. Chicago 4:50 p.m. 15.7 
Chicago 5:50 p.m. Joliet 7:02 p.m. 40.2 
Joliet 8:15 p.m. Chicago 9:20 p.m. 40.2 
Chicago 10:38 p.m. Blue Is. 11:23 p.m. 15.7 

Totat Datty MILeaGE 223.6 


Locomotive No. 2 (Sunpay) 


_ Leave Arrive Distance-Miles 
Joliet 6:15 a.m. Chicago 7:31 a.m. 40. 
Chicago 8:20 a.m. BlueIs. 9:05 a.m. 15.7 
Blue Is. 9:42 a.m. Chicago 10:27 a.m. 15.7 
Chicago 1:05 p.m. Joliet 2:23 p.m. 40.2 
Joliet 4:00 p.m. Chicago 5:05 p.m. 40.2 
Chicago 5:45 p.m. Blue Is. 6:41 p.m. 15.7 
Blue Is. 8:25 p.m. Chicago 9:15 p.m. 15.7 
Chicago 11:30 p.m. Joliet 12:42 a.m. 40.2 
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Totat Datty MILEAGE 





and rear headlights, Number box lights switch, No. 2 end 
of unit and Transfer switch for nullifying headlight and 
locomotive run circuits at the standard control station. 

Multiple-unit control is installed and provides for mul- 
tiple operation in any combination. The locomotives have 
A.A.R. Type H tight-lock couplers with National Mal- 
leable rubber draft gear. H.S.C. electro-pneumatic brak- 
ing is provided as a modification to the standard brake 
equipment. Each locomotive has an overspeed control to 
limit maximum speed for protection of the traction motor 
armatures. 

The locomotives are equipped with a Vapor Heating 
Corporation 1,600-Ib. steam generator with remote con- 


trols and all necessary equipment for multiple operation 
of the boiler equipment when two units are used in mul- 
tiple service. The boiler water capacity is 1,000 gal. 

Other items of equipment on the suburban locomotive 
include a 750-watt, 64-volt, motor-generator set for oper- 
ating the air brake circuit, cab signal control equipment 
with receivers at both ends to pick up cab signal indica- 
tions for either direction of operation, two electric speed- 
ometers, a 12-kw., 70-to-85-volt head-end lighting instal- 
lation with necessary jumpers and accessories for furnish- 
ing train electric power in either single- or double-unit 
service, a Pyle National terminal lighting receptacle to 
permit lighting from 110-volt terminal power, a hydro- 
static distant-type fuel level gauge in the cab, four pneu- 
matic double windshield wiper blades, Timken Journal 
roller bearing heat indicators, and Protectoseal fuel filler 
and water filler connections. 
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The speed-tractive-force curve for the 1,500-hp. Rock Island 
suburban locomotive 
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Schedule of locomotive No. 2 on Mondays, Wednesdays and Fridays and of locomotive No. 1 on Tuesdays and Thursdays 
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Refueling | 


Diesels 


at Work 


A SYSTEM of refueling and resanding Diesel switch- 
ing locomotives without requiring them to be brought 
into engine terminals or other fixed-location service sta- 
tions has been developed by the Pennsylvania. This 
comprises a fleet of 16 engine-under-the-seat Autocar 
trucks, on which are installed fuel-oil and sand tanks 
and dispensing facilities, which are dispatched from cen- 
tral points to the outlying locations where locomotives 
are working. Servicing proceeds at the rate of 50 gal. of 
fuel oil and 100 Ib. of sand per min. A complete refueling 
takes about 10 min. 

As an example of the possibilities, consider a switch- 
ing locomotive working out of Frankford Junction, 
Philadelphia, Pa., which may be engaged at Red Lion, 
ten miles away. This locomotive has a capacity of 600 
gal. of fuel oil and burns 150 gal. in 24 hours. In three 
days, starting with a full tank, there will be about 150 
gal. of fuel left and it will be time to refuel. It is esti- 
mated that it would take three hours for the locomotive 
to make the round trip to Frankford Junction for serv- 
icing and this would have to be repeated every three days. 

Plans to develop railside service of Diesel switching 
locomotives were begun by Pennsylvania engineers in the 
fall of 1947. Investigation showed that the model U-70 
Autocar, with its engine under the seat, best meets the 
requirements of maneuverability and weight distribution. 





The pneumatic sand dispensing equipment 
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The fuel tank is behind the cab and the sand hopper at the rear 


The truck, which has a gross weight rating of 30,000 Ib., 
has a comparatively short wheel base of 145 in., thus 
providing for a high degree of maneuverability along the 
right-of-way and in the yards. Because the front axle 
carries an unusually large share of the load, the Autocar 
can carry more than ordinary loads without exceeding 
rear-axle weight limits imposed by various states. 

The truck is equipped with a 1,500-gal. oil tank which 
is divided into three compartments and is carried at the 
forward end of the chassis. The tanks were built by the 
Rebmann Company, tank manufacturers at Philadelphia. 
Oil is pumped from the tank by a power take-off from the 
Autocar engine, using equipment similar to that employed 
on household oil delivery trucks. There are also cabinets 
for lubricants. 

The sand hopper has a capacity of one ton and is 
placed back of the oil tank. These were also built by the 
manufacturer of the oil tanks. ‘The sanding problem was 
to transfer the sand from the hopper to the sand box on 
the locomotive through a hose. Sand is fed by gravity 
into the conical hopper, which is a pressurized chamber, 
and is blown into the discharge line by an air jet at the 
point of discharge. An air dryer has been introduced into 
the intake air line to prevent moisture being carried to 
the sand. Compressed air is obtained by connection to 
the brake pipe of the locomotive. 

Fully loaded, these service trucks carry 10,000 Ib. on 
the front axle and 19,996 Ib. on the rear—just under the 
20,000-Ib. rear-axle limit in Pennsylvania, New Jersey. 
New York, and Illinois. On the trucks assigned to service 
in Ohio a bulkhead has been inserted in the rear oil-tank 
compartment which reduces the oil capacity to 1,230 gal. 
and the rear-axle load below that state’s limit of 18,000 I). 

Trucks of this fleet are assigned to Chicago; Philadel- 
phia, Pa., Pittsburgh, Pitcairn and Scully ; Buffalo, N.Y.. 
and Morris Park; Jersey City, N.J., and Trenton ; Cleve- 
land, Ohio, Mingo Junction, Youngstown, and Columbus. 
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Tue thirty-seventh annual report of the Bureau of Lo- 
comotive Inspection, Interstate Commerce Commission, 
for the fiscal year ending June 30, 1948, recently issued 
by John M. Hall, director, continues to show a decrease 
in the number of steam locomotives inspected while 
at the same time an increase in the number of inspec- 
tions of “locomotives other than steam” of more than 50 
per cent. The total number of inspections was 114,715 
of all types of locomotives as compared with 107,149 
during the previous fiscal year. The percentage of steam 
locomotives inspected and found defective was 10 as 
compared with 11 for the previous two years and the 
percentage of locomotives other than steam was 4.1 as 
compared with 4.8 the previous year. The total number 
of steam locomotives ordered out of service was 654 out 
of a total of 93,917 inspected as compared with a total of 
21 locomotives “other than steam” ordered out of serv- 
ice out of a total of 20,798 inspected. Boiler explosions 





Table I—The Number of Locomotives in Service, 
the Number Inspected and the Conditions Found 


STEAM LocoMOTIVES 


Year ended June 30— 
A 

















' ae ? » 
1948 1947 1946 1945 1944 
Number of locomotives for which 

reports were filed_-.................... 37,073 39,578 41,851 43,019 43,297 
Number inspected_-..._.................. 93,917 94,034 101,869 115,979 117,334 
Number found defective.............. 9,417 10,248 11,337 11,975 12,710 
Percentage inspected found de- 

a ala ae 10 11 11 10 11 
Number ordered out of ser 654 708 690 506 630 
Number of defects found........ 38,855 41,250 56,541 53,367 56,617 

Locomotives OTHER THAN STEAM 
Year ended June 30— 
> —— ' 
| artes ml 
1948 1947 1946 1945 19 44 
Number of locomotive units for which 

reports were filed... 7,805 6,616 6,094 5,139 
Number inspected_-. Ke 13,115 10,908 9,888 7,711 
Number found defective....................... 853 633 499 447 378 
Percentage of inspected found defec- : 

tive ete 4.1 4.8 4.6 4.5 4.9 
Number ordered out of service--._........ 21 19 17 16 9 
Number of defects found_...................... 1,745 1,442 1,385 1,212 1,026 








Table Il — Accidents Caused by the Failure of 
Locomotive Parts and Appurtenances 


Steam Locomorives INcLUDING BoILER AND TENDER 


Year ended June 30— 


Se 








_—— a 

1948 1947 1946 1945 1944 
Number of accidents..................--...------- 341 360 419 410 403 
Percent increase or decrease from pre- 

NE aS SF As 2 Ade 5.3 14.1 12.2 1.7 126.3 
Number of persons killed...................... 15 16 10 20 25 
Percent increase or decrease from pre- 

i SR ty SE 6.3 160.0 50.0 20.0 7.4 
Number of persons injured.................... 361 464 439 429 466 
Percent increase or decrease from pre- 

WEIN dh ocsicscihsanrcccarpsaincenibsseansees 22.2 15.7 12.3 7.9 124.9 

Steam Locomotive BotLer? 
Year ended June 30— 
1948 1947 1946 1945 1944 1943 
Number of accidents.............. . 104 116 156 141 141 129 


Number of persons k'lled...... — 12 10 13 17 25 








Number of persons injured 108 124 165 154 194 173 
Locomotives OTHER THAN STEAM 
Year ended June 30— 
7948 1947 1946 1945 1944 
Number of accidents.......... aio ae 40 38 29 17 
umber of persons killed.. ein 2 1 i 
Number of persons injured .................. 50 41 56 40 23 


‘Increase. 


*The original act applied only to the locomotive boiler. 


Locomotive Inspection Report 











Rail Mechanical Engineer 
MARCH, 1949 


Inspections of locomotives 
other than steam increase by 
more than 50 per cent due to 
increasing number in serv- 
ice. Steam locomotive boiler 
explosions cause of 11 deaths 


accounted for a total of 14 deaths, an increase of two 
from the previous year. 


Explosions and Other Boiler Accidents 


Thirteen boiler explosions occurred in the fiscal 
years; all were caused by overheating of the crown 
sheets due to low water. Twelve employees were killed 
in these accidents and 15 were injured. There was a 
reduction of 1 in the number of boiler explosions, an 
increase of 1 in the number of employees killed, and a 
reduction of 7 in the number of employees injured com- 
pared with the preceding year. 


One of the explosions occurred on a locomotive ‘in 
passenger-train service, one on a locomotive in mixed- 
train service, nine on locomotives in freight-train serv- 
ice, and two on locomotives in charge of engine watch- 
men. Investigations developed that absence of safe 
water level was known by employees on six of the 
locomotives in advance of the occurrence of the explo- 
sions. 


The locomotive in passenger-train service, upon 
which one employee was injured, and three of the loco- 
motives in freight train service upon which three em- 
ployees were killed and three injured were equipped 
with low-water alarms which gave warnings of impend- 
ing low water but sufficiently prompt and appropriate 
action to restore the water level or to extinguish the 
fires was not taken in any instance. 


Water was known to be low prior to explosions of 
two other boilers of locomotives engaged in freight- 
train service. These explosions killed one and injured 
four employees. In one of these instances the fireman 
was preparing to dump the fire but was stopped by the 
engineman who said “No, the officials are checking this 
train tonight and we don’t want to delay this important 
train.” In the other instance the train was stopped be- 
cause of low water and the fireman was preparing to 
knock the fire. 


Anxiety to keep trains moving at the desired speed or 
to avoid stalling is obviously a principal factor leading 
to the occurrence of boiler explosions. Reduction in 
accidents that are brought about by the influence of this 
factor, and other accidents in which this factor is appar- 
ently involved but where the evidence is less conclusive 
than in the instances cited, can no doubt be accom- 
plished by continuous and persistent effort on the part 
of officers and supervisors to discourage attempts to 
maintain the desired schedule under conditions where 
the water level may not be visible in the water glass, or, 
in other words, to continually caution all concerned that 
the well-known rudimentary safety provision “In case 
of doubt the safe course shall be taken” be invariably 
followed. 
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cent compared with the results obtained in the preceding 
year. Twenty-one locomotives were ordered withheld 
from service because of the presence of defects that 
rendered the locomotives immediately unsafe; this rep- 
resents an increase of two locomotives compared with 
the preceding year. 


Specification Cards and Alteration Reports 


Under rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives, 111 speci- 
fication cards and 4,265 alteration reports were filed, 
checked, and analyzed. These reports are necessary in 
order to determine whether or not the boilers repre- 
sented were so constructed or repaired as to render safe 
and proper service and whether the stresses were within 
the allowed limits. Corrective measures were taken with 
respect to numerous discrepancies found. 

Under rules 328 and 329 of the Rules and Instructions 
for Inspection and Testing of Locomotives Other Than 
Steam, 2,001 specifications and 173 alteration reports 
were filed for locomotive units, and 530 specifications 
and 231 alteration reports were filed for boilers mounted 
on locomotives other than steam. These were checked 
and analyzed and corrective measures taken with respect 
to discrepancies found. 





Amended Rules 

The Commission, in an order dated April 27, 1948, 
amended rules 106 (b), 153 (a), and 157 (c) and (d) 
which required equipment of steam road locomotives 
built on or after March 1, 1946, with emergency brake 
valves, means of ascertaining the height or quantity of 
water in the tender feed water tank from the cab or 
tender deck, and steam or auxiliary air supply to air 
operated reverse gears, and that steam road locomotives 
built before March 1, 1946, be so equipped the first time 
class 3 or heavier repairs were applied after June 1, 
1946, but not later than June 1, 1948, by eliminating the 
words “but not later than June 1, 1948.” 

The amendment leaves in effect all the original order 
except that part which requires the equipment before 
June 1, 1948, of locomotives built before March 1, 1946. 
Installations on these locomotives receiving Class 3 or 
heavier repairs are continuing until all such locomotives 
are so equipped. 

One case of violation of the rules and instructions for 
inspection and testing of steam locomotives and tenders 
and their appurtenances, comprising three counts, was 
transmitted to a United States attorney for prosecution. 
This case is now pending in the district court. 

No formal appeal by any carrier was taken from the 
decisions of any inspector during the year. 


Weighing Locomotives 
and l’rucks 


Hine gauges have been used for several years in the 
shops of the General Electric Company for weighing lo- 
comotive cabs and trucks during the process of assembly. 
This method of weighing is convenient and rapid, as it 
does not necessitate the removal of the equipment from 
the assembly floor. The error in weighing is held to less 
than one-tenth of one per cent over the entire range of 
weights encountered. 

A ring gauge consists of a <teel ring which may be 
loaded so as to deform it very slightly. The deformation 
is measured by a standard dial gauge, supported inside 


~ *Works Laboratory, General Electric Company, Erie, Pa. 

























Load in Lb.- Thousands 

























200 
Deflection in 0,000! Inch 
Calibration curve of a 100,000-Ib. ring gauge 








By E. L. Laidlaw * 
and Stanley Boddy* 


Ring gauges provide an accu- 
rate and convenient means of 
determining weight distribution 
as well as total weight—Defor- 
mation of the rings is measured 
by dial gauge—Ring and dial 
gauge are calibrated together 


the ring, which measures changes of the inside diameter 
at the point where the load is applied. The ring gauge 
and dial gauge are calibrated together in a standard test- 
ing machine, so that the load supported on the ring can 
be obtained directly from the reading of the dial gauge. 

The ring gauge is made of one per cent carbon steel. 
It is heat-treated to a hardness of approximately 385 
Brinell. It is 19 in. high, 12 in. wide and 4 in. deep. The 
ring is 2 in. thick. 

The gauge has two saddle supports, one holding the 
dial indicator and the other holding an anvil on which 
the stern of the indicator rests. The dial face scale has 
200 divisions of .0001 in. each, numbered in a clockwise 
direction. The gauge shown is designed for 100,000 |b. 
At this load, the indicating needle rotates approximately 
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Other component parts of the locomotive, such as 
trucks, can be weighed in a similar manner. 

Similar gauges, usually smaller in capacity (down to 
10 Ib.) are used as a simple means of measuring many 
types of loads. They are also used for the calibration of 
presses, and in spring testing equipment, etc. This type 
gauge has the advantages of light weight, simplicity of 
design, accuracy, and ease of application. The only pre- 
caution that must be observed when using a gauge with 
a standard dial indicator is that the load must not be ap- 
plied or released instantaneously, otherwise the moving 
parts of the indicator may be damaged. By substitution 
of an electric gauge in place of the dial indicator, read- 
ings may be obtained at remote points. 


Ring gauge with remote reading electric indicator 


350 divisions. The load plotted against the deflection is 
a straight line. The gauge, if used in both compression 
and tension, should be calibrated in both directions, as 
there is a slight difference in the slope of the two curves. 

The gauge is constructed with threaded ends so that 
it may be used in tension. When used in compression, 
caps are screwed on the ends so as to distribute the load 
over a larger area to give greater stability, and to protect 
the threads. The complete gauge with end caps weighs 
115 Ib. 

When weighing a locomotive cab by this method, it 
is first lifted from the pedestals on which it has been 
supported during assembly. The gauges are then mount- 
ed on the pedestals and the cab lowered on four gauges. 
The readings are taken on each gauge, and the actual 
weight computed from the calibration curves for the four 
gauges. By taking measurements of the location of the 
gauges, the weight distribution can also be calculated. 
When the readings are to be used for this purpose, care 
must be taken to have the cab level during the weighing 

* process. 





Locomotive cab with gauges in position for weighing—(Right) Locomotive truck with gauges in position for weighing 
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I 1948 there was developed a brake that automatically 
adjusts the braking forces according to the change in the 
loading of the cars. Its name, the Load Compensating 
Brake (ABLC equipment) identifies the new principle 
which it incorporates. The eightieth anniversary of the 
invention of the air brake has been signalized by the 
introduction of the fifth major addition to the functional 
features of the brake. 

Of these five changes, four had to do with improving 
the rate of development of brake cylinder pressure on 
the individual cars and throughout the train and new 
control valves were required in each case. This fifth 
change has to do with improving the braking forces re- 
sulting from the brake cylinder pressures and the present 
standard AB control valve is retained. 

Before discussing the reasons for this basic change 
it might be helpful to describe briefly the new function 
of the load compensating brake. The variations in the 
loading of the car are automatically registered by a weigh- 
ing mechanism at the time that the car is being loaded 
or unloaded. At the completion of either process the 
mechanism is automatically locked and no further change 
takes place until the loading is again changed. 

Our primary interest tonight is the manner in which 
the braking forces produced by the normal and retained 
features of the standard AB control valve are adjusted 
by the additional and combined actions of the compen- 
sating valve and the compensating brake cylinder, to 
produce more uniform braking ratios on mixed trains 
and materially higher braking ratios on loaded trains 
than is now possible with the use of the AB control 
valve alone. 

The four important elements of the load compensating 
equipment are the standard AB control valve, a three 
compartment reservoir, a load compensating valve, and 
a compensating brake cylinder. The AB control valve, 
being standard in every respect, needs no discussion at 
this time. Two of the three reservoir volumes are the 
standard AB auxiliary and emergency reservoirs. A third 
and considerably smaller volume is added to provide the 
desired brake force compensation. 


“Abstract of a paper presented before the New York Railroad Club, Jan. 
20, 1949. 
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The compensating valve contains several elements, but 
for our purpose we will refer to that element which regu- 
lates the brake cylinder forces in proportion to the car 
loading. 

The brake cylinder differs in several respects from the 
standard AB single capacity brake cylinder. First, the 
cylinder is 12 in. in diameter instead of 10 in. This large 
size is required to produce the higher braking forces de- 
sirable for loaded cars. Second, nominal piston travel is 
5 in. instead.of 8 in. The shortening of the piston travel 
is to keep the air consumption, when the car is loaded, 
within the amount required by the 10 in. single capacity 
brake cylinder having 8-in. piston travel. Years of ex- 
perience have shown that the volumes now employed on 
freight cars are about the maximum that can be handled 
efficiently during both brake application and release. The 
third difference is in the use of air under pressure on both 
sides of the brake cylinder piston when the car is not 
heavily loaded. Air under varying pressures is allowed 
to act upon the push rod face of the brake cylinder to 
offset that portion of the pressure upon the opposite face 
of the piston which is not required when the car is only 
partially loaded or empty. 

Having gained an impression of the outward appear- 
ance of these parts, let us look inside for a better under- 
standing of the manner in which they perform their 
primary function. The compensating valve contains a 
pneumatic-mechanical balancing mechanism with a weigh- 
ing beam supported on a movable fulcrum that is shifted 
automatically through the truck spring deflection during 
a change in car loading. The manner in which this scale 
beam mechanism regulates the braking force will be 
described later. 

The 12-in. brake cylinder has a conventional 12-in. 
piston and packing cup with a standard piston return 
spring and hollow rod. In addition to these, there is a 
second and larger hollow rod, outside the first and having 
its inside area connected to the atmosphere. The chamber 
surrounding this second hollow rod and on the back of 
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HEIGHT OF MONUMENTS INDICATES AMOUNT OF COUPLER TENSION mixed empties and loads 

BASIC DATA LEGEND during emergency stop at 
CAR WEIGHTS ABLC (©) 70 PSI BRAKE PIPE PRESSURE 10 mph. 

LOADED = 169000 LB MB 90 PSI BRAKE PIPE PRESSURE 
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BRAKING RATIOS a 90 PSI BRAKE PIPE PRESSURE 

ABLC LOADED = 30% 

EMPTY = 50% 
SINGLE LOADED = 18% 
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the piston is called the compensating cylinder. It is sealed = 25 
against air leakage by a second packing cup. ; | wane 

In order that we may see how this brake performs, first 20 a -—— AB Equipped Train 


when the car is loaded and then when it is empty, let us 
assume that the car is loaded and that a brake application 
is being made. Air flows from the AB control valve to 
the face of the 12-in. brake cylinder piston forcing it 
outward. This action in turn presses the brake shoes 
against the car wheels. With a full service application of 
50-lb. brake cylinder pressure, a force of 5,650 lb. is 
developed at the push rod. By a suitable multiplying 
leverage system this force provides 30 per cent braking 
ratio for the fully loaded car. Air under pressure like- 
wise flows to the compensating valve chamber but, al- 
though this pressure acts on a diaphragm above the scale 
beam, it can not depress the beam because the fulcrum 
is under that end. 

When the brake is released and the car unloaded the 
fulcrum pin has moved to a mid position under the scale 
beam. Now when the brakes are again applied, air under 
the same pressure goes to the 12-in. brake cylinder piston 
forcing it outward in the same manner and the air that 
formerly went to the control valve and did nothing, now 
is able to depress the scale beam. The opposite end of 
the beam thereby is raised, unseating a check valve and 
permitting air to flow from the compensating reservoir 
volume by way of this check valve to the compensating 
brake cylinder chamber in back of the brake cylinder 
piston. In the assumed case this air pressure is the same 
as that on the other side of the piston, but because a rela- 
tively large area of the back portion of this piston is con- 
nected to atmosphere the effective opposing force is less 
than the force on the full area of the reverse side of the 
piston. The net braking force at the push rod with a full 
service brake cylinder pressure of 50 Ib. is only 2,270 Ib. in 
place of the 5,650 Ib. force developed while the car was 
loaded, and there was no opposing pressure in the front 
portion of the brake cylinder. This compromise force 
produced a braking effort of between 50 and 60 per cent of 
the lightweight of the car. 

When the car is only partially loaded, as already ex- 
plained the fulcrum under the weighting beam is located 
in some intermediate position. Under this condition a 
given pressure on the power end of the scale beam will 
produce a different pressure on the opposite end and as a 
result the pressure in the compensating chamber of the 
brake cylinder will be lower than the pressure on the 
piston face. When the car is three-quarters to fully loaded 
the pressure in the compensating chamber becomes atmos- 
phere and consequently there is no force opposing that 
on the piston face. 

It might be advisable to explain why a definite 30 per 
cent braking ratio is employed for the loaded car and an 
indefinite 50 to 60 per cent range in braking ratio is 
permitted for the empty car. It is obvious that the loaded 
car braking ratio is the paramount factor in controlling 
and stopping a loaded train. It should, therefore, be the 
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Fig. 3—Comparison of load compensating and single-capacity 
brake—Characteristic stop on 1.74 per cent descending grade 


one that is definite and substantially uniform. The light 
weight braking ratio on the other hand is not so important 
from the standpoint of train movement control. There- 
fore, as an economy measure permitting the use of but 
one cylinder size for the various empty car weights, this 
range in empty car braking ratio is proposed. 

We now come to the second phase of our discussion. 
What are the reasons for the development of this type of 
freight brake equipment? It is not sufficient to say that 
the purpose of a brake is to stop a train, because a stone 
wall would do the same thing. A brake must be capable 
of stopping a train quickly, but without excessive slack 
action that might be damaging to cars and lading. This 
problem is complicated because the cars in a train must of 
necessity be coupled with some degree of free slack, and 
under the present conditions the brakes throughout the 
train cannot be applied simultaneously. Because of these 
factors changes in the type of brake have been necessary 
to meet operating conditions and practices as they have 
developed. Three such major changes in operating condi- 
tions have taken place since the air brake was originated. 
One such change is in the gross to tare ratios of the cars 
and the lading ; a second is in the number of cars hauled 
in the trains; and a third is in the speed at which these 
trains are operated. 

The quick action triple was developed primarily to make 
practical the handling of 50-car instead of 25-car trains, 
then the maximum that could be handled safely with the 
straight air brake. In 1886 the Master Car Builders, the 
predecessor of the A.A R. Mechanical Division made 
public announcement of the desire to operate trains of 50 
cars and invited manufacturers to design and submit 
brakes for trial that would handle such trains successfully. 
Over a period of two years eight manufacturers submitted 
brake equipments for test on the Burlington railroad and 
none of them met the requirement of train slack shock. 
It is interesting to note that four forms of electrically 
actuated brake were submitted for trial. Following a dis- 
couraging report by the M.C.B., Mr. Westinghouse con- 
ceived the idea of the Quick Action Brake. But, because 
the two years of trials of the various forms of brake sub- 
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Fig. 4—Comparison of load compensating and single-capac- 
ity brake—Reserve braking power during grade cycling 


that a predetermined control of the brake cylinder pres- 
sure build-up was necessary, if damaging slack shocks 
were to be avoided, following which the existing form of 
AB equipment was produced to include this feature. The 
road trials were then resumed and 150-car trains, empties, 
loads, and mixed empties and loads were handled suc- 
cessfully. 

It is highly important to direct attention to the fact 
that the empty car braking ratio employed at the time of 
these tests was 60 per cent maximum based on 50-lb. 
brake cylinder pressure. 

Since that time car designs have become more efficient 
and the gross to tare ratios in general have been increas- 
ing, in some instances markedly so. As a matter of fact, 
within four years after the AB equipment had been 
adopted, the maximum gross to tare ratio had increased 
to the point where it was necessary for the A.A.R. Brake 
Committee to deliberate on the next step to be taken in 
order to halt the continuing reduction in braking forces 
of loaded trains. The practice of using 20 per cent braking 
ratio, based on 50-lb. brake cylinder pressure, for loaded 
cars, had been followed for a good many years and it was 
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mitted had ended in failure, the M.C.B. did not feel that 
it was worth while to continue the tests to demonstrate 
the merit of this improvement. Whereupon Mr. Westing- 
house at his own expense equipped a 50-car train with 
quick action triple valves and demonstrated it successfully 
at different places in the country, and as a result this form 
of brake was adopted as standard. 

By 1905 it was desired to handle still longer trains and 
the K Triple Valve was developed and finally standardized 
in 1911. This brake was tested on trains of 80 cars at 
different points in the country and this train length then 
became common. During succeeding years even longer 
trains were desired and by 1925 requests were made to 
develop an equipment that would handle 100 cars suc- 
cessfully. Such an equipment was developed, tested in 
the A.A.R. laboratory at Purdue, and finally approved 
for road trial. However, when the trials were about to 
start, it was suggested that because of the length of the 
time that had been required for this development, it would 
be desireable to test this equipment on 150-car trains in 
order that such elaborate tests would not again have to 
be undertaken for a period of years. The equipment was 
found to work entirely satisfactorily on the 100-car trains, 
but when 150 cars were tested, prohibitive train slack 
shocks were experienced. As a result the train testing was 
temporarily suspended and pure research tests were un- 
dertaken to determine what additional functions were 
necessary for slack control in trains of this length. It 
was during these pure research tests that it was proven 
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considered by those with extensive railroad experience, 
that this 20 per cent should be the minimum value even 
for the shorter train lengths and lower speeds prevailing 
at that time. The trend toward lower values was therefore 
definitely undesirable, in fact it was recognized that a 
somewhat higher value would have a number of advan- 
tages. After many months of deliberation, the Brake 
Committee members concluded that, with the gross to 
tare weight ratios then coming into common use and with 
only the single capacity brake available, the only expedient 
to which they could resort was the authorization of an 
increase in the empty car braking ratio. The committee, 
therefore, reluctantly agreed to permit an increase from 
60 per cent to a maximum of 7 per cent. With the ex- 
ception of refrigerator cars and cattle cars, most freight 
cars built since that time have an empty car braking ratio 
higher than 60 per cent and frequently approaching 75 per 
cent. I have been informed that there are cars braked 
higher than 75 per cent and lower then 18 per cent. Such 
loaded car braking ratios are inadequate for heavy graces 
and for modern speeds on level roads. Also when empty 
and loaded cars having these extreme braking ratios are 
assembled in the same train, severe slack action and high 
draw bar forces result. If the empty cars were to be 
located toward the rear of the train, stretching forces 1n 
the draft gear would result as represented by Fig. |. 
Were the location of the cars to be,reversed the compres- 
sion forces would be represented by a similar chart, but 
turned upside-down. 
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Fig. 2 may help visualize why the drawbar forces are 
lower on trains of mixed empties and loads when the 
ABLC brake is used. As indicated by the height of the 
columns, the variation in braking ratio throughout the 
ABLC equipped train is very slight compared to that in 
the AB equipped train. When the braking force is equal on 
all cars, as is the case with the single capacity brake, a 
greater spread in braking ratio results and it is necessary 
for a considerable amount of the braking force on the 
empty cars to be transmitted through the draw bars to 
help stop the loaded cars. 

Referring now to another type of operation. If 18 per 
cent is employed on heavy descending grades, the dis- 
tances required to stop such a train in comparison with a 
train of cars having 30 per cent braking ratio is illus- 
trated in Curves A and B of Fig. 3. 

Fig. 4 has been included as a matter of further interest 
to show the braking ratio required to control the speed 
of a loaded train during grade operation at twenty miles 
per hour. This is shown for several different grades and 
several different maximum service braking ratios. Those 
portions of the columns marked B, C, and D indicate 
the reserve braking forces available for stopping the 
train from a speed of 20 m.p.h. above the forces required 
to hold the train speed constant. The latter are indicated 
by the portions of the columns marked A. The columns 
marked B show the margins of force available with the 
single capacity brakes employing 100-lb. brake pipe pres- 
sure. The columns marked C show the margins provided 
by the load compensating brake with 100-Ib. brake pipe 
pressure, and the columns marked )) show the margins 
provided by this same brake when only 80-lb. brake pipe 
pressure is used. The margins shown for the one, two and 
three per cent grades have been calculated on the basis 
of a fully charged train as obtains at the beginning of the 
descent, while the margins shown for the 1.7 per cent 
grade are those found available following the runs down 
the eastern slope of the Allegheny mountains on the Penn- 


sylvania. Even with 80-lb. brake pipe pressure the ABLC 
equipment provides a greater margin for stopping than the 
single capacity brake equipment with 100-lb. brake pipe 
pressure. There are a number of advantages in using 
lower brake pipe pressure, among them being, first the 
fact that the brake equipment was designed to operate on 
lower pressure, second it is more economical to compress 
air to a lower pressure, and third there is, of course, less 
likelihood of burst hose. 

Still another advantage of more uniform ratios is a re- 
duction in damage claims. The cost of damage to lading 
has been growing at a very rapid rate during the past 
few years. While it is true that some of this damage is 
done during humping and other similar car movements, 
improvements in car wheels, trucks and friction draft 
gears have had beneficial effects so that there is good 
reason to believe that much of this damage is done by 
internal shocks in the train brought about by the variations 
in braking ratio existing between cars. In order to avoid 
detrimental slack action in trains as the length of these 
trains increases, it was necessary to make the fourth 
fundamental change in the brake design which is now in- 
corporated in the AB equipment. In spite of the vast im- 
provement in train slack control brought about by the 
improved brake performance produced by the AB single 
capacity brake the longer trains that this brake made 
possible, and the concurrent increase in the gross to tare 
ratios now necessitate the fifth change, namely, a braking 
ratio adjustment. It is easy to visualize the increase in 
train lengths from 50 cars in 1888 to 150 cars 60 years 
later, but not so apparent is the change in the gross to 
tare ratio of these cars. This change has been going on 
gradually and it is my impression taht there are few 
railroad men aware that a marked change has taken 
place or of the effect this changed condition has in the 
control of the train slack. 

It is our business to be aware of these trends and so 
a few years ago we undertook the development of the 
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load compensating brake. While it is true that the con- 
sideration of especially light weight cars stimulated us in 
our search for an answer to the problem, I think you will 
agree that what I have revealed to you respecting the 
gross to tare ratios on many normal weight cars of today 
also justifies this equipment. 

When considering light weight cars, the load com- 
pensating brake at 30 per cent loaded car braking ratio, 
ratio is to be retained on the loaded car without sacri- 
ficing a very substantial pay load. 

Fig. 5 illustrates the situation that exists with a 35,000- 
lb. car a number of which are now in service and equipped 
with the load compensating brake. Using the load com- 
pensating brake at 30 per cent loaded car braking ratio, 
this car can be loaded to its axle load limit of 169,000 
lb. as shown in a. Were the single capacity brake used, 
the amount of pay load would have to be reduced as 
shown in b and c in order to maintain the braking ratios 
indicated. Fig. 5 also represents the gain in pay load 
capacity made available by the load compensating brake. 

The load compensating brake is designed to provide 
higher braking forces for loaded cars and lower braking 
forces for empty cars. This dual accomplishment is im- 
possible with the single capacity brake, but it may be 
thought “half a loaf is better than none” and, therefore, 
why not secure higher braking forces for the loaded 
cars by the relatively simple expedient of raising the 
system pressure? Road tests have demonstrated con- 
clusively that the improvements in stopping distances are 
not nearly in proportion to the increase in system pres- 
sure. In order to determine the reason for this, a thorough 
investigation was undertaken using a 150-car stationary 
test rack. By means of recording gages located at differ- 
ent points in the train, the amounts and the times of 
full brake cylinder pressure development could be shown 
clearly. It will be appreciated that to show on the chart 
the brake cylinder cards taken at the various places in the 
train would make it quite complicated and take more time 
to explain than is at our disposal tonight. Therefore, one 
composite card has been made representing the average 
for the train for each of three different conditions. Fur- 





thermore, in place of showing these curves as brake 
cylinder pressure-time curves, we have converted them 
to braking ratio-time curves. Fig. 6 shows the average 
braking ratio-time curve for three typical conditions. 
Curve A ilhustrates the rate of development of braking 
ratio on a 150-car train with the single capacity AB 
brake using 70-lb. brake pipe pressure. Curve B illus- 
trates how this rate of development is increased when 90- 
lb. brake pipe pressure is used with the same brake. Curve 
C illustrates the increase in rate when the ABLC equip- 
ment with 70-lb. brake pipe pressure is used on the same 
train. 

In order to show the effect of these build-up rates on 
stop distance the speed-time curves corresponding to the 
three braking ratio development curves has been prepared. 
The ABLC equipment curves demonstrate the marked 
improvement in the braking ratio made available when 
most needed, namely, early in the stop, while the train 
is traveling at high speed; on the other hand, with the 
single capacity AB brake there is little increase during 
the first nine seconds. During an actual road trial, two 
stops were made with an AB equipped train using the 
two brake pipe pressures shown, and although in the 
second test the increase in brake pipe pressure was 29 
per cent, the decrease in stop distance was only six. 


Altoona Tests 


Finally, the third phase of this discussion relates to 
road tests that were made by the A.A.R. last summer. 
One hundred fifty hopper cars belonging to the Illinois 
Central, having an empty weight of 35,000 lb., were 
brought to the test tracks near Johnstown, Pa., and Al- 
toona on the Pennsylvania Railroad. This happens to be 
the same location on which the AB brake tests were made 
by the A.A R. in 1933 and as far as it was practical to 
do so, the 1948 tests duplicate those with the AB brake. 
First, a train of 150 empty cars was tested with service 
and emergency applications on level track at speeds 
ranging from 5 to 40 m.p.h. in substantially five-mile 
steps. Next, 50 of the cars were loaded with coal and 
mixed in the train so that the consist was 25 loads, 25 
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empties, 25 loads and 75 empties. Speeds and type of 
brake applications were the same as for the empty train. 
Next, all of the cars were loaded with coal and again 
similar tests were run. With 70-lb. brake pipe pressure, 
the braking ratio for the empty cars was 50 per cent and 
for the loaded cars was 30 per cent. This compared with 
60 and 18 per cent for the train as tested in 1933. 

Throughout these tests the brake performance was 
highly satisfactory. Numerous graphical records were 
made at various points in the train and the data of chief 
interest related to the stopping distances and the degree 
of slack action in the various portions of the train. During 
the 1933 tests there was established a yardstick for 
measuring tolerable slack shock. During the 1948 tests 
using the same instruments the slack shocks were never 
greater and in most cases were less than those experi- 
enced with the single capacity brake. There were those 
who anticipated that the slack shocks would be more 
severe because the loaded car braking forces with the 
load compensating brake are at least 50 percent higher 
than with the single capacity brake. With the train of 
mixed empty and loaded cars, the drawbar strains were 
much less, but, of course, this is to be expected because 
of the great decrease in spread between the braking 
ratios on the empty and loaded cars. The stopping dis- 
tances for the empty car train were longer ; for the mixed 
empty and loaded train were approximately the same, and 
for the loaded train were less. The improvements in the 
loaded train stop distances increased with the increase in 
speed as would be expected. 

The empty car train was taken to the Horse Shoe Curve 
where a grade of approximately 1.8 per cent for about 11 
miles provides conditions excellent for grade testing. The 
empty train was handled down this grade without incident 
and the performance compared favorably with the similar 
test run made with the AB brake. Two runs down the 
grade were made with the train of 150 loaded cars, first 
with the pressure retaining valves set in their 10-lb. re- 
tained position and then with the retaining valves in slow 
blowdown position. 

The 1948, 150-car loaded train weighed 11,000 tons, 
the 1933 loaded train consisting of only 100 cars weighed 
8,000 tons. Those familiar with heavy grade braking know 
that the means for determining the adequacy of the brake 












Cut-away drawing of a gal- 
lery-type coach which the 
Chicago Burlington & Quin- 
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suburban trains—The cars, 
thirty of which are being 
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Company for 1950 delivery, 
will seat 93 passengers on 
the main floor and 52 in gal- 
leries, a total of 145—The 
cars will have double doors 
at the center 
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is to note the degree of fall in brake pipe pressure at the 
rear end during the descent of the grade. The 8,000-ton 
train tested in 1933 was the heaviest train to be taken 
down such a grade up to that time. Although the brake 
performance was satisfactory, the reserve in brake pipe 
pressure would have been inadequate if the grade had 
been longer. The 11,000-ton train, 37.5 per cent heavier, 
handled last summer reached the foot of the grade with 
21 per cent higher pipe pressure notwithstanding the use 
of the slow blowdown retaining valves. 

This attainment suggests wide and significant im- 
plications. When sufficient cars are equipped with the 
load compensating brake, the retaining valve need not be 
employed except on a few heavy grades and the sub- 
stantial economies resulting therefrom are obvious. Not 
only will there be the saving in the cost and maintenance 
of the retaining valve, but also the much greater saving 
from eliminating first the cost of manipulating the re- 
tainers at the top and bottom of grades, and second the 
expense of holding the trains for the time required to 
make the adjustments. The anticipated saving from 
such a procedure is so marked that one railroad plans to 
equip a group of cars and keep them in segregated service 
in order that the immediate benefits of non-use of re- 
taining valves may be realized. Fig. 7 shows the brake 
pipe pressure during the cycling action down the Horse 
Shoe Curve grade for three loaded train conditions. 

Curve A of Fig. 7 covers the 100-car AB train taken 
down this grade in 1933 road tests. It had a weight of 
8,000 tons. It started down the grade with 100-lb. brake 
pipe pressure and the retaining valves set in 20-Ib. posi- 
tion. Curve B shows the 150-car train tested last summer. 
It had a weight of 11,000 tons. It started down the grade 
with 100-Ib. brake pipe pressure and the retaining valves 
set in 10-lb. position. Curve C is the same train and all 
conditions are the same except that the retaining valves 
were placed in the slow blowdown position. 

These road tests were made under the auspices of the 
A.A.R. A report was written and is in the hands of me- 
chanical officers. It is now being studied and those of you 
who are expected to vote on matters of this nature will do 
so within the next few months. This is an important 
matter; it merits more than the usual consideration. 


* * * 
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Qe important feature of the 16 new 30-ft. steel 
sheathed cabooses, built at the St. Cloud, Minn., shops 
of the Great Northern last year, is the attention given 
to crew comfort and safety. 

The cars are equipped with well-lighted desks and 
comfortable double seats at opposite corners, also two 
bunks, ample locker, toilet and washing facilities. A 
coal-fired stove and combination provision-ice box, 
with small locker at the top, complete the major items 
of equipment. To avoid possible injuries to crew per- 
sonnel under shocks incident to freight train operation, 
the caboose interiors are streamline throughout, even 
to the extent of setting the locker door knobs into the 
doors so there will be no projections. 

Ample strength is built into the steel underframe 
and superstructure frame of this car. Posts and braces, 
integrally welded to the superstructure, are rolled steel 
sections. All sheathing is butt-welded to the side frames 
and the seams ground to give straight and smooth 
exterior car sides. The cupola-type design has been 
adhered to instead of side bay windows in the interest 
of greater overall clearance, to avoid any danger of 
sideswiping by shifted loads on passing trains, and to 
permit better observation of the train as a whole. 

The cupola seating used is new on the Great North- 
ern. It consists of two facing seats, one on each side 
of the cupola, arranged as shown in one of the illus- 
trations. These seats, 29 in. wide, are upholstered in 
imitation leather and furnished by Heywood-Wakefield. 

The caboose interiors are lined with plywood in 
varnished natural finish. All cars are equipped with 
electric lights and rear-end spot lights which can be 
controlled as to direction by a man sitting at the 
corner desk inside. 

Electric power is supplied by a Wincharger 12-volt 
400-watt electric generator, suspended from the under- 
frame of each caboose. This is driven with endless 
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V-belts from the pulley mounted near the center of 
one of the axles. An Exide battery, located under one 
of the bunks, is of 157 amp. hr. capacity. 

Conventional friction draft gears of the Miner 
A-28X-B type are installed. Trucks are of the swing- 
bolster type built by the Great Northern. Timken 
roller bearings are installed on the first car of the lot, 
the other 15 cars having plain bearings. 

Diagonally striped handholds and end boards and 
six round white spots along each side sill are considered 
an important safety factor because they are more likel\ 
to attract attention during daylight and after-dark 
service. 

In painting these cars, infrared drying was used which 
hardens paint in 20 minutes. 
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EDITORIALS 





Some Facts About 
. Refrigerator Cars 


There are about 134,700 refrigerator cars in service in 
the United States at the present time and this equip- 
ment, if coupled together on a single track, would be 
more than enough to stretch from New York to Chi- 
cago. Many essential facts about refrigerator car equip- 
ment are little known to the general public and perhaps 
not fully appreciated by most railroad men, themselves. 

One important fact, among others emphasized in a 
discussion of the subject by K. C. Underwood, president 
of the Merchants Despatch Transportation Corporation, 
at the February 14 meeting of the Western Railway 
Club, is the necessity of providing as nearly as possible 
all-purpose cars. A limited number of refrigerators de- 
signed for special loading, such as dry-ice and frozen 
foods, for example, are serving a definite transportation 
need, although it seems probable that the new general- 
service cars with 4 in. and 4% in. of insulation and side- 
wall flues may meet the frozen-food requirements. In 
the main, however, efficient all-around cars which can 
furnish refrigeration, heater, or ventilation service for 
many different commodities lend themselves to prompt 
movement of loads, quick redistribution to points where 
needed and proportionately reduced empty mileage. 

In this connection, Mr. Underwood presented some 
performance figures which are of unusual interest. With 
10,000 fewer refrigerator cars in 1947 than in 1940, 
railroads in this country handled 570,347 more carloads 
of perishable freight, the total number of carloads in 
1947 being 2,370,405. Although 75 per cent of these 
perishable products are delivered to the northeastern 
part of the United States, the distribution of refrigerator 
cars and their return, loaded with dead freight whenever 
possible, is carried on so effectively by the combined ef- 
forts of individual railroads, the Association of Amer- 
ican Railroads and the car owners, that a 62 per cent 
loaded movement is secured. 

Railway mechanical-department officers are primarily 
interested in refrigerator-car equipment from the stand- 
point of design and maintenance which have such an im- 
portant bearing on the kind of service rendered. The 
modern car of conventional design does not differ greatly 
from its prototype of 20 or more years ago as far as 
the general public can observe. It is, however, substan- 
tially stronger owing to steel construction in all highly 
stressed parts; has more efficient insulation; improved 
cooling equipment, largely by means of circulating fans 
and side air ducts; modern heaters with temperature- 
indicating or control devices; and easy-riding trucks 
equipped to dampen spring vibration. 

Between six and seven million tons of ice are used 
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annually in the icing of refrigerator cars and the question 
of why mechanical refrigeration has not been developed 
for this service was frankly raised and answered at the 
meeting referred to. The fact is that many ideas of 
promise along this line have been tried during the last 
quarter of a century and failed to meet the hurdle of 
practicability and economic justification. With only one 
refrigerator-car load in three requiring cooling, it is 
difficult to figure a large return on investment in 
mechanical refrigeration equipment. Additional dis- 
advantages are that this equipment will add to the dead 
weight of the car both when loaded and empty and — 
necessary servicing and maintenance are difficult to se- 
cure with equipment which moves about the country 
largely unattended. 

Mechanical-refrigeration and temperature-control de- 
velopments are now under way which hold some promise 
of changing this picture. Railroads are co-operating 
in initial tests and, dependent upon results, may have 
a chance to prove the oft-repeated contention that they 
will De quick to adopt any devices which demonstrate 
ability to give improved refrigerator-car service, espe- 
cially if it can be done at reduced cost. 


Now We Have 
To Make It Work 


In recent years the railroads have acquired an enormous 
amount of electrical equipment. In the same period they 
have not made a corresponding addition to their elec- 
trical-department staffs. The net result is that mechani- 
cal-department men, many of them without technical 
training, must operate or maintain complex electrical 
equipment. Even electrically trained men must attend ' 
special study courses to learn the intricacies of such 
things as Diesel-electric locomotive controls, car elec- 
trical apparatus, air-brake equipment, air conditioning, 
etc. 

Some mechanical men have said, “I'll stick to steam 
locomotives. Let someone else look after Diesels”. 
Others say, “The complicated Diesel controls work 
beautifully and they seldom fail, but when they do, we 
are in trouble. Might it not be better to get just a little 
less out of the locomotive and have the thing simple 
enough for- us to understand?” Still other mechanical 
men have completely familiarized themselves with such 
controls and are making a splendid job of getting the 
most out of them. 

The inescapable fact is that the Diesels and the air- 
conditioned cars, and all the other ramifications of elec- 


131 








trical equipment are here. They are in service on the 
railroads and they must be made to earn a profit on the 
investment they represent. They were designed and 
purchased for this purpose. 

The obvious need is a broadening of the understand- 
ing of such things. A few operators, supervisors and 
shop superintendents need to know the whole story, but 
most of the others involved are to a certain extent 
specialists. A major difficulty is to determine what each 
one wants and needs to know. 

To assist in fulfilling this need, the Railway Me- 
chanical Enjineer maintains a “Consulting Department” 
in which questions of current importance are raised and 
answered. The subjects cover a wide range, such as: 
“What effect does commutator condition have on 
brushes ?” ; Why do Diesel motors heat at low speeds ?” ; 
“How can I tell I am applying my solderless connectors 
properly ?”; “How can we get our money’s worth out 
of a lighting installation?” ; ““How does dynamic brak- 
ing work?”; “How can I be sure my motor coils are 
thoroughly impregnated ?’’, etc. 

If you have any such questions for which you would 
like to have the answer, or the discussion of which 
would help to improve conditions on your railroad, send 
them to the Electrical Department, Railway Mechanical 
Engineer, 30 Church street, New York 7, and answers 
will be found. ‘ 


Production 
Engineering 
This nation has achieved its industrial greatness largely 
through its ability to develop and apply the principles of 
mass production. For the railroads the end products of 
their efforts in the application of these principles are 
mile-long freight trains and streamline passenger trains 
moving at high speeds. However, the same kind of talent 
that has been used in the mass production of ton and 
passenger miles has not been used in the shops and 
terminals where the motive power and rolling stock are 
maintained and serviced to increase the output and de- 
crease the costs except in some relatively few instances. 
There has not been a widespread recognition among 
the railroads of the value of production engineering to 
its shop and terminal work. The exceptions are those 
railroads which are fortunate in having engineers who 
know how to apply production principles to shop and 
terminal operations and managements that will back up 
their ideas by approving the expenditure of funds for 
new equipment, changes in shop and terminal layouts 
and for the construction of completely new shop and 
terminal structures. Some examples of the application 
of production engineering to mechanical-department 
maintenance work are the Glenwood wheel shop and the 
Cumberland flue shop of the Baltimore & Ohio and 
the Bluefield rip track and the Williamson engine termi- 
nal of the Norfolk & Western. These examples are not 
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the only ones but they serve to show how the assembly- 
line technique can be applied profitably to railroad 
maintenance work. 

A study of the examples cited, all of which have 
been described in previous issues of the Railway Me- 
chanical Engineer, will show that they involve the com- 
bined use of new shop tools and equipment and changes 
in shop or terminal layouts and procedures. It will also 
show that a production principle common to all four 
examples is the use of the assembly-line of moving the 
work to the men and the tools—tools designed for pro- 
duction work. Particular attention is given to the flow 
of work and the material-handling methods and these 
factors are dealt with in a way that co-ordinates the 
operations and gears the functions of the entire facility 
to the production capacity of the men and the tools. 

Production engineering does not necessarily deal 
with complete shop or terminal operations alone. It may 
be concerned with an individual operation that requires 
only the replacement of an existing tool or piece of 
equipment. It may also involve only a change in pro- 
cedure or a rearrangement of facilities. These minor 
changes can make a big difference in production costs 
and, collectively, they will have a great influence in re- 
ducing the total maintenance cost. 

It is recognized that the introduction of production 
tools and methods is resisted by workmen and labor or- 
ganizations. Temporary dislocations are caused by the 
introduction of methods which increase efficiency but, in 
the long run, these same methods have always created 
more jobs than they have destroyed and are responsible 
for the high standard of living built up in this country. 
This standard can be increased only by the increase of 
output throughout industry and this is most effectively 
increased by more output per man employed. As indi- 
cated by the scarcity of examples such as those men- 
tioned herein, there are plenty of opportunities to raise 
the output per man in railway shops. 


Locomotive 
Maintenance Standards 
The annual report of the I.C.C. Bureau of Locomotive 
Inspection for the fiscal year ended June 30, 1948, which 
is printed on another page in this issue, contains some 
interesting information and statistics, an appraisal of 
which should be helpful to mechanical-department men 
in determining future locomotive maintenance practice 
because it indicates where present practice is deficient. 
This deficiency can be deduced from reports filed for 
over 37,000 steam locomotives and nearly 10,000 non- 
steam locomotive units, and from the inspections of ap- 
proximately 94,000 and 21,000 steam and non-steam 
locomotives, respectively. With only four times as many 
steam locomotives, and only 414 times the number of 
inspections, more than 11 times as many steam locomo- 
tives were found defective; over 31 times as many had 
defects serious enough to require withdrawal from serv- 
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ice, and more than 22 times as many defects were found 
on steam locomotives as on locomotives other than steam. 
All of these figures are out of line for the four times as 
many steam locomotives in use and for the 4% times as 
many inspections made on steam power. 


That these unfavorable looking ratios of defects and 
withdrawals from service between the two principal 
classes of motive power are not due to any inherent 
weakness of the steam locomotive, as such, has been 
pointed out previously in these columns. In an analysis 
of last year’s report which had similar lopsided ratios of 
defects to the total inventories of the two classes of 
power, it was shown that the steam locomotive is not as 
bad as its record on paper would indicate; its rate of 
accidents caused by parts failures was not far out of 
proportion to the total inventory. 


The same is true in this year’s report. While there 
were eight times as many accidents to steam locomotives 
from these failures as there were to non-steam loco- 
motives, this figure is more nearly in line with the ratios 
of locomotives between the two categories in service; 
furthermore any amount that it is out of line to a large 
extent can be accounted for by the large number of 
defects that were permitted to continue in service on the 
steam as compared to the other-than-steam locomotives. 
It must also be remembered that the four-to-one ratio 
between steam and non-steam power applied to units, 
and that it takes from two to three units to make up the 
average Diesel locomotive (the principal type of non- 
steam power ) operated in road service. Therefore, when 
complete locomotives are considered, the preponderance 
of steam would be around eight to one, or numerically 
equal to the accident ratio. 

One other thing which the reports for the past two 
years have in common, and which is perhaps the most 
important thing in common insofar as studies of com- 
parative maintenance practice are concerned, is the acci- 
dent ratio of parts which are used on both steam and 
non-steam locomotives. Three examples of these are the 
brake equipment, draft gears and air compressors. The 
first two of these had 13 times as many defects on steam 
locomotives as they had on locomotives other than steam, 
while air compressors had over 31 times as many defects. 
While none of these three parts is identical on the two 
categories, the design of each, and particularly of the 
first two, applied to either type of power is sufficiently 
similar to question why four times the number of steam 
locomotive units as of other motive power units should 
develop from 13 to 31 times as many defects in similar 
pieces of equipment. 

The contention long held by many railroad men that 
steam locomotives could perform far more effectively if 
given somewhere near the attention that competing 
forms of motive power receive cannot be proved by fig- 
ures such as the above. Such figures, however, can and 
do indicate strongly that the standard of steam locomo- 
tive maintenance is below that of other locomotives. 
They show that a case exists for better steam mainte- 
Nance practice, which will result in lower operating cost. 
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NEW BOOKS 


ELEMENTS OF MECHANICAL VIBRATION. Second Edi- 
tion. By C. R. Freberg and Emory N. Kemler. Pub- 
lished by John Wiley & Sons, Inc., New York. 223 
pages, 6 in. by 9 in., $3.75. 


The original edition of this book, published in 1943, 
was developed to aid in the solution of vibration prob- 
lems by the simplest and the most practical methods rely- 
ing upon advanced mathematics when necessary. To the 
chapters of the original text have been added two new 
chapters that deal with sound and beams. The emphasis 
which engineers must give to sound elimination dictated 
the chapter on sound and its engineering applications. 
The chapter on beams adds to the data included in the 
previous edition. 


MatuHematics At Work. By Holbrook L. Horton. 
Published by The Industrial Press, 148 Lafayette st., 
New York 13. 196 drawings and diagrams. 728 pages, 
6 in. by 9 in. Price, $6. 


This is a working manual for machine designers, tool 
engineers, mechanical draftsmen, technical students and 
teachers. The practical applications of arithmetic, al- 
gebra, geometery, trigonometry, and logarithms are illus- 
trated by a wide variety of mechanical problems taken 
from actual practice. These problems are analyzed and 
solved in an easy-to-follow, step-by-step procedure. 


Each problem is presented in such a way to show (1) 
what the problem is about; (2) how to analyze it and 
develop a method of attack and solution; (3) what for- 
mula is required, if a formula is directly applicable ; (4) 
how this formula is derived, or if no formula is used 
the step-by-step procedure for solving the problem ; and 
(5) how a typical example is worked out. 

The classification of problems is mathematical; that 
is, problems illustrating some common mathematical 
principle-or method have been grouped together. This 
classification makes it easy to find the general type of 
problem at hand or one closely paralleling it, hence it is 
possible to apply the manual to a much broader range of 
problems than might be at first apparent. 

A five-chapter reference section gives a concise re- 
view of the practical fundamentals of arithmetic, algebra, 
geometry, trigonometry, and logarithms, so that where 
basic principles or formulas are used in the problem 
solutions they can be referred to if necessary. 

Methods of solution that are a frequent source of 
difficulty have been explained in detail. The reason for 
using approximate formulas and the way in which they 
are applied is one example. The step-by-step procedure 
in applying trial-and-error solutions is another. The use 
of empirical or “working” formulas is also discussed, 
and a variety of problems are presented to show how 
such formulas are applied. A chapter on refresher ques- 
tions in mathematics, mechanics, and strength of mate- 
rials is included to clarify troublesome points frequently 
encountered in the solution of mechanical problems. 
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Washing 
Passenger 
Cars 


Miissourr Pacific passenger cars are made as attrac- 
tive externally as in the interior by the use of a new train 
washer recently installed in St. Louis, Mo., which removes 
the accumulated grime and dust from each car in about 
two minutes. Cars move at a speed of 90 ft. per min. 
through the washer, where they are cleaned by two sets 
of brushes which revolve at 240 r.p.m., and by jets of 
detergent and clear rinse water. 

The plant is owned jointly by the Missouri Pacific and 
the Pennsylvania and washes more than 200 cars a day 
operating from 8:00 a.m. to 1:00 a.m. It is built on land 
leased from the Terminal Railroad Association of St. 
Louis, located at the throat of the yards where the two 
owning railroads have their separate coach facilities. 

Five men are required on each shift for all train wash- 
ing operations, only two of whom are engaged in the 
hand washing of aprons, under-car installations such as 
battery boxes and air-conditions mechanisms, and the 
ends of the cars, all of which are beyond the reach of the 
brushes which do the major work on the washing plant. 
As a car enters the facility one man tells the operator 
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The complete car washing facility showing the solution-mixing 
house, the operator's control building and the scrubbing station 
in the background. The rinsing station, with the two roof 
brushes in the fully retracted position, is in the foreground 


over the intercommunication public address system the 
degree of washing needed, whether heavy or light, and 
the operator gauges the amount of detergent to use. The 
detergent is applied through sprays, while brushes scrub 
the car clean. As the car proceeds to and through the rins- 
ing station, clear water at 50-lb. pressure is sprayed on 
and brushes complete the rinse. The brushes, the flow of 
the detergent and the amount of rinse water are regulated 
from an operating panel located on the second floor of 
the control building. 

The washing plant, built by the Whiting Corporation 
of Harvey, IIl., is equipped with loud speakers for two- 
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Schematic layout of the Joint Missouri Pacific-Pennsylvania Railroad car washing facility at St. Louis, Mo. 
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way communication from the control tower to the entrance 
of the plant and to the two cleaners working on each side 
of the train as it moves through the washer. Flood lights 
are mounted on tall towers for illumination at night. 

The washer consists of two six-brush stations for clean- 
ing the car sides, a set of roof brushes, and necessary 
wetting and rinsing sprays and controls. The overall 
length is 213 ft. The first six-brush station is the scrub- 
bing unit for the car sides and windows; the second is 
the rinsing unit. Between them are the two retractable 
roof brushes. At one side of the tracks are the building 
for solution makeup and liquid storage tanks, and the 


The operator's control panel in the elevated control house, 
which is located between the solution-application and the 
rinsing stations and affords a clear view of all the washing 
operations 


The cantilever roof brushes normally overlap to prevent an 
unwashed streak through the center of the roof. A motor- 
driven mechanism brings the boom horizontally to and from full 
Washing position, or to any intermediate position to permit 
Washing roofs equipped with aerials down the center 
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One man on each side of the coach scrubs the skirting manu- 
ally, the vestibule openings, the ends of the car and other 
places where the mechanical brushes do not reach 


Soft-fiber Fuller brush strips set in Whiting grooved plastic 
cores perform the scrubbing and rinsing operation 
two-story building which houses the pump room on the 
first floor and the operator’s panel and control on the sec- 
ond floor. Cars are drawn through by a Diesel switcher ; 
in passing through, the complete cleaning operation is 
performed by the following pieces of equipment: 

1—One pair of pneumatically retractable roof spray 
pipe assemblies, set 6 ft. ahead of the inbound six-brush 
unit, applies cleaning solution to the car roofs. The solu- 
tion is turned on and off by means of a 1%4-in. solenoid 
valve controlled from the operator’s station. 

2—One Type S-85, one-way, six-brush electric car 
washer for applying cleaning solution when required, or 
plain water when cleaning solution is not required, to the 
car sides. It consists of six units, three on each side of the 
track. Four units have a full-length side brush 10 ft. 6 in. 
long and the other two are window brushes 4 ft. 6 in. 
long. The two pair of inbound units of this station are 
set 15 in. higher than the outbound pair to wash high 
pieces of equipment. One pair of side sprays is furnished 
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directly ahead and.after the six single units. These four 
sprays are used only when using water at this station. 

3—One pair of variable-height- and variable-swing, 
retractable-boom-type roof washers for applying water to 
the car roofs. Each roof brush is equipped with two motor- 
driven mechanisms, one to actuate the brush vertically to 
and from the retracted to the washing position, and the 
other to actuate the swing of the boom horizontally to 
and from full washing position, or any intermediate posi- 
tion to facilitate washing roofs of those cars equipped 
with aerials through the roof center. In addition to these 
a double-acting air cylinder is utilized to apply pressure 
to the brush for washing. 

The two roof brushes are staggered on 6-ft. centers but 
overlap, when washing a complete roof, to eliminate a 
streak down the center of the roof. 

4—One pair of hydraulically retractible roof spray 
pipe assemblies for rinsing off the car roofs. 

5—One Type S-85, one-way, six-brush electric car 
washer for applying water to the car sides for washing 
and rinsing. One pair of side sprays is furnished directly 
ahead and after the six single units, the latter being the 
final rinsing sprays. The brush arrangement and setting 
is the same in this station as in the first six-brush station 
described. Each brush of both six-brush stations is 
equipped with spray nozzles to permit water being sprayed 





on brushes to flush away the dirt and solution after solu- 
tion is used. 

All brushes revolve at 240 r.p.m. in water-sealed anti- 
friction bearings. Each side brush is rotated by an indi- 
vidual 3-hp. vertically mounted, totally enclosed, ball- 
bearing, squirrel-cage motor. The roof brushes are each 
rotated by a 3-hp. horizontal motor of the same descrip- 
tion. 

The side brushes are 18 in. diameter, filled with Tam- 
pico fiber mounted in Fuller inserts. The inserts are made 
in sections and mounted in Whiting compressed plastic 
cores. Cores are a split-type for easy removal and replace- 
ment. The successive halves of each brush are lapped or 
staggered with respect to each other, to prevent streak- 
ing of the car sides and roofs. 

The washers are equipped with a compressed-air oper- 
ating mechanism controlled by an individual double-acting 
cylinder for each brush to hold the brushes in the proper 
position for washing sides and windows of cars passing 
through the machine and to retract the brushes to the clear 
position when not in use. A restraining device is provided 
automatically to retract and hold the brushes in the clear 
posittion in case of failure of the air supply. 

Each long brush is equipped with a self-aligning device 
to permit the brush aligning itself with the sides of lean- 
ing cars, and spray guards are provided as necessary. 


Illinois Central Car Methods 
at Centralia, Ill. 


Descriptions of a group of 
shop devices used in the re- 
pairing and building of cars 


Lever For Tightening Side Lining Boards In Place 


Box car tongue-and-groove side lining boards are fitted 
snugly together with ease and safety but without damage 
to the tongue by a lever. One end of the lever has 
a hook which fits under the top rail while the other end 
is pulled down by hand to force the boards tightly to- 
gether. A T-shaped member, which is connected to the 
lever by a bolt about 6 in. from the hook end, fits over the 
top lining board to compress the siding in place. 

The lever is made from rectangular stock % in. by 1% 
in. and is just under 5 ft. long, of which the last 8 in. is 
bent to form the hook. The T-shaped member consists 
of two components welded together, a cross bar 6 in. 
across and 34 in. wide, and a stem made up of two 5 in. 
lengths of strap iron set a little over % in. apart and 
containing four % in. holes. The handle of the lever is 
held in place between the two parts of the stem by a bolt 
through one pair of the holes. Into the side of the cross- 
bar opposite the edge fastened to the stem, a groove has 
been cut which is a little wider and a little deeper than 
the width and height of the tongue on the wood. The 
slotted end of the crossbar fits over the wood with the 
tongue protected in the groove while the boards are com- 
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pressed tightly together by the force applied to the T- 
shaped member through the pulling action on the end of 
the lever. 

The application of the side lining is normally done in 
what may be considered two steps. After the first thir- 
teen boards have been set in place, they are tightened 
together with two wooden tools; one fits vertically 
against the top rail and serves as a column support while 
the second is a lever which fits under the first piece of 
wood and squeezes the lining boards down. The remain- 
ing nine boards are then applied using the lever de- 
scribed above. Adjustments to compensate for small 





Lever for tightening side lining boards in place—The cross 
bar of the T-shaped member is shown resting on the board 
tongue, which is protected by a groove in the cross bor 
slightly larger than the tongue—The five holes in the T-stem 
permit adjustment of the lever to accommodate varying 
heights of the side lining 
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differences in the total height of the side lining are made 
by placing the lever handle into any one of the five pairs 
of holes on the stem of the T-shaped member. 


Joint Between Liners and Floor Made Tight 


Grain-tight joints between the bottom side lining board 
and the box car floor are obtained with a groove-cutting 
machine designed and constructed by the shop forces. 
The grooving machine cuts a slot equal to the width of 
the side lining board along the outside longitudinal edges 
of the floor to give the lining board a uniform seat and 
thereby prevent the occurrence of any gaps between the 
lining board and the floor. 

To perform the grooving operation a strip of wood 
7/8 in. by 5 in. and extending approximately half the 
length of the car is nailed in place parallel to the car side 
and about 6 in. from it. The grooving machine, which has 
a long handle and is operated from a working position 
similiar to a lawn mower, has a channel-shaped indention 
which fits over the board and is guided along the car side 
while a rotary cutter driven by an air motor forms the 
groove in which the bottom lining board will rest. 

The milling-type cutter is 5 in. in outside diameter and 
approximately 1-3/4 in. thick. The cutting mechanism 
is mounted on a wooden block 12 in. by 8 in. by 1-1/4 in., 
in which a channel section has been cut and lined with 
light-gauge steel to fit over the guide board with a 1/8 in. 
clearance. The handle by which the machine is moved 
back and forth along the guide board is made of 3/4 in. 
pipe and is about 3 ft. high. It is fastened to the brackets 
which hold the cutter and its air motor to the mounting 
board. Protection to the operator from the revolving 





Operation of the machine for grooving the floor to receive 
the bottom side lining board—The strip of wood, used as a 
oo and over which the groove of the cutter rests, is nailed 

place parallel to the car side and a distance from its equal 
to the distance between the milling-type cutter and the near 
edge of the channel 
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Close-up of the machine used for grooving the car floor to 
receive the bottom lining board—On the left is shown the 
steel-lined channel which guides the cutter parallel to the 
car side—On the right is the milling type wood cutter which 
forms the groove 


cutter is furnished by a 1/8 in. metal guard. 

The cutter is of the profile type with the width of each 
cutting edge equal to the width of the groove to be cut, 
or the thickness of the side lining board. It was made by 
turning to shape in a lathe and milling out the space 
between the teeth. The end of each tooth, or cutting 
blade, was then bent outward to form the cutting edge. 


Underframe Turner 


A portable machine for turning underframes over in less 
than one minute has been designed and built for use in 
their freight-car construction assembly line in which the 
underframes are started through the line upside down to 
facilitate the task of driving the rivets in the under side. 
When all under-side rivets have been applied, the under- 
frame is revolved by the machine one-half turn to the 
normal position and placed on the trucks. 

The turner consists essentially of a four-wheel under- 
carriage for moving the turner into position or clear of 
the working area as the case may be, a pair of jaws for 
clamping the center sill, a brake cylinder for lifting and 
turning the underframe, a chain which becomes taut after 
the underframe has been lifted high enough for the 
bolsters and side bearers to clear the floor for the turning 
operation and a stiff-leg stop which swings as the cradle 
rotates and levels the underframe as the piston is lowered. 
When not in use the device is stored alongside the position 
on the assembly line at which the underframe is turned 
and from which it is wheeled into position by hand as 
needed. 

The machine has made possible an increase in the out- 
put of completed box cars from ten to eleven per day. Tt 
not only saves the time that would otherwise be required 
for arranging cables and hooks to turn the underframe 
by two shop cranes, which normally required about 7 
minutes, but avoids as well interruptions to the cranes 
from other work in which they were engaged. As the box 
car building program calls for turning out more than one 
car per hour, the savings in time and interruption to the 
two cranes have been substantial. 

In operation the turner is rolled into place and the open 
end of the jaws slipped over the center sill. Sufficient air 
is admitted through a three-way control valve to raise the 
piston of the air cylinder high enough to lift the under- 
frame clear of the trucks, where it is retained temporarily 
to roll out the trucks on either end. More air is admitted 
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The underframe turner in the process of turning the under- 
frame—At this point the underframe has been turned slightly 
more than one-fourth revolution 





The piston in the cylinder raises the jaws vertically until the 
chain at the left becomes taut—aAt this point the left side of 
the jaws is restrained from rising further by the chain as the 
piston continues to rise, causing the jaws to make a half 
revolution riding on the two pairs of grooved wheels 


and the underframe is flipped over. Through the control 
valve enough air is then bled off to set the frame back on 
the trucks, after which the remainder of the air is bled 
from the cylinder and the underframe turner rolled clear 
of the working area. 


A.W.S. For Um 
On Welding Practices 
Freight-Car Welding (Continued) 


Q.—Is there that connection with the A.S.M.E.? 


A.—We have revised the qualification so that if a man 
takes the guided-bend test, it will cover the A.A.R., 
A.S.M.E. or the Hartford Boiler regulations. 
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Q.—In that case, if a man is required to qualify or 
prove his ability to make a sound weld, shouldn't he be 
able to weld the safety devices? 

A.—On safety devices we have had little experience. 
Take particularly the outlying points. We all know that 
to weld and do a satisfactory job, we have got to have 
a weldable quality of steel. Some of the small sizes— 
rounds, flats, etc.—used for the construction of ladders, 
grab irons, etc., have been bought miscellaneously, and 
have been around for years, so that no one knows what 
the materials are. You can get into difficulty, particularly 
with high-sulphur-content steel. When it comes to weld- 
ing, in addition to all the qualifications of prgcedures, we 
still have to have a weldable material. 

First of all, assume that in new construction you specify 
steel of weldable quality. Therefore, if you put a welded 
handrail on a steel of weldable quality, you expect to be 
able to salvage it. If the handrail is broken off you have 
steel of weldable quality. I think the thing ought 
to be started on that basis. The next factor is the qualifi- 
cation of operators. No one should be permitted to weld 
on a car in any position unless he is qualified to weld in 
flat, vertical and other positions, and it is more important 
to weld in different positions than all of these different 
butt weld tests. The majority of welds are fillet welds. 

If the I.C.C. specifies how many inches of welding 
should be on a job to take care of a certain condition, and 
made them a definite specification with number of inches 
of welding, then you have all of the variables covered 
by specifications, all of which can be gotten from the 
standards of the American Welding Society. Then you 
have something concrete to go on. As manufacturers, we 
are hampered by this condition. We can’t understand why 
you can weld a whole locomotive and cannot weld a hand 
rail. It'is absurd. And when you say you have to rivet 
and weld, you haven’t faith in any process. 


Q.—Having qualified operators, weldable steel, and 
specifying the number of inches to be used in welding 
in particular cases, isn’t your whole problem gone? 


A.—As a railroad man I don’t agree that you can weld 
a safety appliance to a car or a locomotive and be as 
safe as with a bolted safety appliance. Generally, a safety 
appliance is fastened to a strong member of a car or 
a locomotive, whereby if you just weld it on you come 
back to the same thing that was talked about a little while 
ago, that you weld a hand rail or grab iron to a sheet 
of 3/16 thickness. If you are going to replace that in 
the shop while working on heavy repair it may be all 
right but at the shop track when you have to renew a 
grab iron, you can’t take a man out with a torch and 
have him burn a two-inch hole out of a sheet and then 
expect him to weld a grab iron. 

Most of the grab irons that are badly bent on cars 
have to be taken off and straightened in the blacksmith 
shop, and we always have replacements that a man can 
take with him. We would have the yard full of cars if 
we had to wait around. 

About qualification of welders—I don’t know what the 
practice is on the other railroads but I am almost certain 
that almost every railroad welding operator is qualified 
before he is given a job as a welder. I know that we have 
test plates and a welder has to pass each operation of 
welding. Then those test plates are sent into the test 
department and are tested before he is allowed to make 
any weld on any kind of equipment on the railroad, and 
I am sure that all the railroads in the country are the 
same. 

I might add that the facilities would not restrict welding 
on shop repair tracks because a welding machine could 
not always be moved to these tracks. 
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Truck For Sanding 
Diesel Locomotives 


The Chicago & North Western has designed an adapta- 
tion of a Yale & Towne high-lift industrial truck which 
permits Diesel locomotives to be sanded during fueling 
operations and eliminates the need for locomotive spot- 
ting or movement to new locations. The truck holds 40 
cu. ft. of sand and is operated over concrete runways 
adjacent to servicing tracks at the Northwestern’s Kin- 
zie street shops in Chicago. Radiant heating pipes are 
installed under the concrete to melt snow and ice, and 
thus to permit all-weather operations of the truck. 

The truck can sand Diesel locomotives at either of 
two locations separated by about a quarter of a mile. 
One location is an existing fueling and inspection area 
west of the new Diesel servicing and repair shop. The 
second location where the truck can be used is in or east 
of the Diesel Shop. At either location sanding can be 
done during fueling if desired. 

The sand is dispensed from the cone-shaped bottom 
of the storage tank through a hose in which it flows 
by gravity to the locomotive when the tank is elevated. 
Two control valves are installed between the truck 
sand tank and the locomotive. The first is a slide valve 
at the bottom of the cone section and the second a sleeve 
valve incorporated in the discharge nozzle. 

The truck is loaded from an overhead sand storage 
tank which is located at the east end of the Diesel shop 
and which has two delivery hoses; one is for direct 
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Sanding truck used by the Chicago & North Western for Diesel 

Power eliminates the need for spotting locomotives and per- 

mits sanding during fueling operations. With the sand tank ele- 

vated to the position shown, or higher if necessary, the sand 

s by gravity from the bottom cone of the tank through a 
and nozzle to the locomotive 
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sanding of Diesel switchers and the second for deliver- 
ing sand to the truck. 

The truck was modified at the suggestion and to the 
specifications of the Northwestern by Yale & Towne 
from their standard model K-25H-6M high-elevating 
platform truck with telescopic lift. This is a gas-electric 
truck with a capacity of 6,000 lb. and a maximum lift of 
118 in. It has a no-load speed up to 7% m.p.h., a full 
load speed to 5% m.p.h., and a lifting speed of 26 ft. 
per min. Tire diameters are 20 in. at the engine end 
and 10!4 in. at the tank end; both tire sets are 6 in. 
across. 


Planer Modification 


Objects too large to pass between the cross-rail supports 
of a horizontal planer can be machined by the use of a 
supplementary rail support of the type constructed by 
the shop forces at the Union Pacific’s Omaha shops. The 
capacity of the planer can be increased to the width 
needed by making the distance between the inside sur- 
faces of the auxiliary tool-rail support equal to the clear- 
ance needed. The operation of the planer remains the 
same as before. 

To machine a part that is too large to pass between the 
regular cross rail supports of the horizontal planer, the 
tool support rail is moved by means of an overhead crane. 
The tool is located at the approximate desired height by 
setting the rail on blocks adjacent to the supplementary 
rail support. While held in position on the blocks the 
rail is bolted to the supplementary support. The blocks 
are then removed, and the piece is ready to be machined. 

The supplementary rail support was constructed from 
two scrap main rods, one on each side of the planer, each 
of which bolts through a filler piece to a formed section 
of 1-in. plate that is 2 ft. high and is in turn bolted to the 
planer base. This 1-in. plate is in the general shape of a 
channel plus a flange on the outside edge of each of the 





The modified planer—In the foreground is the supplementary 
rail support which is set away from the planer base to give added 
clearance for machining large pieces 
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The construction of the supplementary rail support—The main 
vertical members are made from scrap main rods, the bottom 
section from 1-in. plate, and the vertical braces from 1 /-in. by 
5-in. scrap iron 


two parallel members. Through two holes in each flange 
the section is bolted to the planer base. The tops of the 
scrap main rods are joined together by a long bolt. They 
are braced by a section of scrap iron, 1% in. by 5 in., 
which bolts to the 1-in. plate at the bottom and is welded 
to the rod at the top. This brace extends across the stem 
of the I-section of the main rod and presents a flat sur- 
face against which the ends of a length of heavy tubing 
rests. The bolts which joins the rods together at the top 
runs through this tubing. Tightening the nut on the long 
bolt draws the main-rod vertical supports and the bracing 
sections snugly together. Additional reinforcement and 
rigidity is furnished by two triangular-shaped sections 
of 1-in. plate welded to the tubing along the top side and 
to the scrap main rods and the bracing along the vertical 
side. 


Diesel-Eleetrie 
Locomotive Lifters 


Trucks are changed on Diesel power at the Parsons, 
Kan., shops of the Missouri-Kansas-Texas by lifting both 
ends of the locomotive unit clear of the trucks with the 
existing back-shop crane. During the lifting operation the 
locomotive body is held securely by ‘means of shop-made 
lifting lugs that fit under the jacking pads. Each lifting 
lug is on the bottom of one of the vertical links of a lifting 
beam and has a slot in which the jacking-pad flange fits 
to lock the lifting lug to the pad. As a precaution against 
dropping the locomotive body in the event of breaking a 
jacking-pad flange, the lifting lugs are prevented from 
sliding from under the pad by a safety chain. 
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The top member of the lifting assembly is a truss shape 
made by riveting together angles, channels and plates. It 
is suspended from the shop crane by two lifting ears 114 
in. thick and 30 in. long at the base which are set in each 
side of the top member. The two vertical links hang from 
the top member and are supported by 5-in. pins. Each 
link is composed of five plates 34 in. by 8 in. riveted to- 
gether. 

The lifting member which engages the locomotive jack- 
ing pad is secured to the bottom of each vertical link with 
a pin. These members are constructed by riveting together 
suitably shaped plates. A groove is cut in the bearing 
surface which the jacking pad contacts to engage the 


Overall view of the lifting beam for changing out Diesel locomo- 
tive trucks 


The bottom lifting member that fits under the Diesel locomotive 
jacking pad—The safety chain is shown hanging at the left 
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jacking-pad flange and thereby prevent the lifting member 
from slipping sideways from under the locomotive. A 
safety chain is incorporated in each bottom lifting member 
to hold the member to the locomotive in the event that the 
jacking-pad flange breaks. The members are lifted into 
place on the vertical links by two lifting ears 44 in. by 
6 in. which are welded in place. 


Turntable Lock 
By W. E. Abbott* 


The turntable lock shown in these pictures is an I-shaped 
plate. For locking the table it is placed between the rails 
of the table track and approach track with the ends of 
the I spanning the joint. To unlock the table, the lock- 
ing bar is moved onto the table. 

Formerly, the lock was moved with a hooked rod. The 
person moving it had to stand between the rails in a 
dangerous position. To eliminate this practice, the parts 
shown were attached so that the lock is’ now operated 
from a safe position. A piece of 1-in. pipe, welded to 
the bar at right angles, is moved back and forth by means 
of two steel cables run through pulleys mounted on the 
table. The cables, in turn, are attached to a bell crank 
which is moved back and forth by a lever attached to the 
side of the turntable cab. Movement of the lever thus 
pushes the locking bar between the rails or pulls it out 
onto the end of the table. 

Material used included two pulleys for 5/16-in. rope. 
5/16-in. tiller rope in suitable lengths. %4-in. round iron 
in suitable lengths, two 5-ft. lengths of 1-in. iron pipe, one 
4-ft. length of 144-in. conduit, and two short lengths of 
the same size conduit, with the necessary guides and 
brackets. 

A 60-in. length of 1-in. iron pipe is welded at one end 
to a ¥4-in. iron plate which in turn is welded to the lock. 
The iron pipe runs back through a guide where one of the 
pulleys is also attached, and on through a second guide 
near which the second pulley is attached. 





*New York Central, North Bergen, N.J. 





Turntable operator locking the table 





The I-shaped bar used to lock the table and the pipe, pulleys, 
table and pull-rods used to move it 
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The two lengths of tiller rope are both attached to the 
l-in. pipe halfway between the two pulleys, which are 
24 in. apart. Each of the tiller ropes are run through a 
pulley and attached to two lengths of the %%4-in. rods 
which pass through holes provided in the rail. Two more 
lengths of %%4-in. rods join the first two, and are run 
under the walk, where they hook into their respective 
ends of a fork of flat iron. This fork is connected to the 
bottom end of the second 60-in. length of 1-in. iron pipe 
which serves as a shaft and runs up through the 1%-in. 
conduit. At the top end of the 1-in. pipe, the 24-in. han- 
dle is attached. 

The 1%4-in. conduit serves as a column for the 1-in. 
pipe and the conduit is attached to the turntable house by 
two brackets. 

The %-in. iron rods were used through the rail and 
under the walk instead of the tiller rope because of chaf- 
ing. The rods were made as links because of the side 
motion caused by the movement of the fork, or bell crank. 

The lock is limited to about 8 in. of travel each way 
by the use of the two stops. 


Machining Spring 
Hanger Buttons and Clips 


Spring-hanger buttons and clips are machined easily, 
quickly and accurately, and the oil grooves cut, with the 
aid of three jigs at the Texas & Pacific, Marshall, Tex., 
shops. The jigs include a holding fixture for machining 
the spherical surface of the button, a holding fixture 
for the button for cutting the oil grooves, and a two- 
piece template for machining the convex surface of the 
button and the concave surface of the clip. 

After a button has been faced on the flat side it is set 
in a round holding chuck which has an inside split brass 
ring and an outer holding ring with two set screws set 
opposite to each other to compress the chuck on the 
button. The concave portion of the two-piece template 
is bolted to the bottom of the tail stock with two %-in. 
bolts for generating the convex spherical surface of the 
button, and the follower is screwed into the base of the 
cross-compound feed of the lathe. The brass holding 
fixture with the button in place is chucked in the lathe 
and a %-in. hole drilled in the center of the rough cast 
spherical surface. The concave surface of the template 
is oiled and the follower pointer placed in the template 
center. The button surface is machined from the center 
outward, enough cuts being taken to make the distance 
from the flat surface to the end of the spherical face % 
in. The button is then removed from the machine and 
from the holding fixture and placed in a second holding 
fixture. This fixture turns between the lathe centers and 
holds the button for cutting the oil grooves on the 
spherical surface. 

The spring hanger clips are chucked in the lathe jaws. 
After a %-in. hole has been drilled in the center of the 
clip, the convex portion of the template is bolted to the 
concave portion. With the follower held firmly against 
the convex template the concave surface of the clip is 
machined. 

The holding fixture for the button is made from a 
solid brass ring threaded to receive two set screws and 
an internal holding ring which is in two semi-circular 
pieces. The block for holding the button while cutting 
the oil groove is 53@ in. by 4% in. by 2% in. An opening 
is bored out of the center to receive the round projection 
of the button, which is held by tightening a set screw 
against this shoulder. One end of this holding fixture 
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The three jigs used in the manufacture of spring-hanger buttons 
and clips—From left to right is the holding fixture for cutting 
the oil grooves, the templates for generating the concave and 
convex surfaces of the clip and button, and the brass fixture 
that holds the button while the convex surface is being machined 


is held in the lathe chuck. The other end has a hole in 
which fits the tail stock ; this hole is 1-9/16 in. below the 
face in which the opening to receive the button is bored. 
As the lathe turns this holding fixture the spherical con- 
vex surface of the button is turned in a circular path 
and the oil groove cut. 

The concave-shaped template used for generating the 
spherical convex surface on the button has a cross section- 
al area equal to that of an angle % in. by 1% in. by 1% in. 
Each surface is perpendicular to the other. In the flange 
there are two 3%-in. holes to bolt the template to the tail 


Machining the convex surface of the spring-hanger button— 
The button is in the holding fixture which is held in the lathe 
chuck—On the lower left is the concave shaped portion of the 
template which guides the cross-compound feed and the cutting 
tool through the desired path of travel in machining the button 


stock. A follower opening machined in the horizontal por- 
tion causes the tail stock and the turning tool to follow a 
similar path. The convex portion of the template which 
generates the concave surface of the clip is bolted over to 
the concave-shaped part of the template. This guides 
the follower mounted on the cross-compound feed in the 
same manner as the concave-shaped portion of the tem- 
plate and causes the tool to generate the concave surface 
of the clip. 


Questions and Answers on Locomotive Practice 


By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Track Curvature 
Q.—What is the maximum curve that a six-wheel switcher 
can be expected to negotiate successfully ? The locomotive is 


not equipped with a lateral motion device and all tires are 
flanged.—R.E.K. 


A.—The maximum curve that a six-wheel switcher will 
negotiate would be dependent on the length of the rigid 
wheel base. 





Maximum rigid wheel base, ft.-in. 
6-Coupled 8-Coupled 
15—6 16—6 
15—0 16—0 
14—6 15—6 
14—0 15—0 
14—0 14—6 
13 —6 14—0 
13—0O 14—0 
13—0 13 —6 
12—6 13 —6 
12—6 13—0 


Curvature, deg. 


The table shows the curvature for the maximum rigid 
wheel base (all tires flanged) based on one-inch total 
clearance, as given in “The Steam Locomotive” by Ralph 
P. Johnson. 

The one-inch total clearance includes widening of gage, 
flange play, hub play and other conditions not definitely 
known. The maximum figures given in this table may be 
exceeded when there is full information as to the tire set- 
ting, widening of gage, etc.; but for the general run of 
work where these factors are known, the table will be 
useful. 


Frame Design 


Q.—We have considerable trouble with the frames of 
our Mikado type locomotives breaking at the main pedes- 
tal. The locomotives have the conventional two-rail cast- 
steel frames and I am wondering if the cross-sectional 
area of the frames at the top of the pedestal opening is 
sufficient as compared to the total cross-sectional area of 
the top and bottom rails between the pedestals. Certainly 
the pedestal binder cannot be considered as a bottom rail, 
as I have been told.—R.O.V. 


A.—The approximate rules for proportioning cast- 
steel frames as given by the locomotive builders are as 
follows: 

sSs= C 
where 
S = Sectional area of frame, sq. in. 
T = Piston thrust (piston area x boiler pressure) 
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C = Constant (see table) 





C 
From cylinders to main Back of 
pedestal, including top main 
rail over main pedestal pedestal 


Top of pedestals...................... 2,500-2,700........ 2,900-3,200 
Top rail between pedestals....3,000-3,200........ 3,500-3,800 
Lower rail between pedestals 4,300-4,500........5,100-5,300 
Integral single rail at back 

of cylinder keying lug........ 1,600-1,800 

This method gives sectional areas back of main 
pedestal approximately 15 per cent less than similar 
areas at or ahead of main pedestal. The depth of the 
top rail ahead of front pedestals must not be less than 
that of top rail over front pedestals. 


Factor of Adhesion 


().—The factor of adhesion for a steam locomotive is 
generally taken to be the weight on drivers divided by the 






tractive effort, and is generally accepted as 4. Is it possible 
to have a factor of adhesion as high as 5 or 6?—R.K.L. 

A.—The factor of adhesion of a reciprocating steam 
locomotive is generally taken as the weight on drivers 
divided by the rated tractive effort and is usually about 
4, although in many cases it varies slightly above or 
below this figure. 

The value of the factor of adhesion depends on the 
conditions of the rail and can possibly get as high as 
5 or 6 for a locomotive rated at 4. The following values 
are generally accepted—6.66 for greasy, moist rail; 5 
for clean dry rail with chilled-iron wheels; 4 for clean 
dry rail with rolled-steel wheels, or well sanded rail 
with chilled-iron wheels; 3.33 for clean dry rail, well 
sanded, with rolled-steel wheels. 

Thus a locomotive, having a factor of adhesion of 4 
or a tractive force of 25 per cent of the weight on drivers 
on a clean dry rail, would have a factor of adhesion of 
6.66 or a tractive force of only 15 per cent of the weight 
on drivers when on a greasy, moist rail. 


Locomotive Boiler Questions and Answers 
By George M. Davies 


(This department is for the help of those who de- 
sire assistance on locomotive boiler problems. In- 
quiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Patch Efficiency 


Q.—Attached is a reinforcement patch for a 234-in. di- 
ameter boiler check hole. Would you please advise, through 
your department in the Railway Mechanical Engineer, the 
efficiency of this patch —W.W.S. 


A.—The reinforcement patch for a 234-in. diameter 
boiler check hole, submitted with the question, is shown 
in the accompanying illustration. This liner can fail: 


“ 
> n 





Patch for boiler check 


(1)—along line A-A-A by the tearing of the plate be- 
tween check hole, stud holes and outside rivet holes, 
plus shearing of five rivets in single shear in outside row ; 
(2)—along line A-B-A by the tearing of the plate be- 
tween check hole and three stud holes, plus shearing of 

€ rivets in single shear in outside row and (3)—along 
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the outside row of rivets by the tearing of plate between 
rivets in outside row. 
The efficiency along line A-A-A is: 
[6.025 — 2.875 + 2 & 2.25 — (2 X .75 + .9375)] 
59,000 + 5 _X_.6903 x 44,000 
9.6875 x 55,000 
__ 286,687 + 151,866 
532,812 


= .823 or 82.3 per cent 


Along line A-B-A the efficiency is: 


The circumference of a 6 1/16-in. diameter circle = 
19 in. 


19 + 6 = 3.166 in. rivet spacing 
[(2 X 2.25) + (2 X 3.166) — (3 X& .75) + .9375] 
55,000 + 5 x _.6903 x 44,000 
9,6875 X 55,000 
__ 420,447 + 151,866 
i 532,812 
__ 972,313 
~~ $32,812 


Along the outside row of rivets the efficiency is: 





= 1.074 = 107.4 per cent 


Circumference of 10-in. circle = 31.416 in. 
31.416 = 12 = 2.618 in. rivet spacing 
[5 x 2.618 — 5 X 9375] _ 55,000 


9.6875 x 55,000 
462,137 

= 532812 — .8673 or 86.73 per cent 
The efficiency of the reinforcement liner would be 82.3 
per cent. The efficiency of this reinforcement would have 
been greatly improved had it been made, using a diagonal- 
shaped reinforcement liner, thus obtaining more rivets in 
shear and also improving the efficiency in the outside row. 
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Manual Blow-Down 


Q.—We are equipping locomotives with manual blow-down 
system with the blow-off cock located at the back corner of 
the mud ring. If the system has a perforated pipe, connected 
to the blow-off cock and extending across the back of the 
mud ring, should the holes in the pipe be of uniform size ?— 
RZ. V. 


A.—The purpose of the perforated pipe across the 
back of the firebox ring is to provide a suction to remove 
the deposits on top of the mud ring. It is the practice of 


some railroads to drill the holes in the pipe a uniform size 
while on other railroads holes of different sizes are drilled 
into the pipe, increasing the size uniformly with the dis- 
tance from the blow-off cock to provide the same suction 
from the right half of the back mud ring as from the left 
side near the blow-off cock. The theory behind the drilling 
of the holes, increasing the size uniformly as the distance 
away from the blow-off increases, is no doubt correct, but 
for all practical purposes a pipe drilled with unifo-m size 
holes of sufficient size as not to plug up should be satis- 
factory. 


Diesel Locomotive Questions and Answers 
By J. R. Benedict 


WaTER CooLING SystEM—G.M. ENGINES 


Q.—How are cracked engine parts located? 

A.—Cracked engine parts will permit water to leak 
into the lubricating oil system or air box. A cracked cyl- 
inder stud well will permit water to go up through head 
stud hole onto the top deck of engine into the lubricating 
oil. Other engine parts which, if cracked, will permit 
water to flow into the lubricating oil are: Cracked cylinder 
liner at its bottom, cracked top of cylinder head, crack in 
oil-cooler radiator, cracked crankcase, cracked cylinder 
liner on outside. A cracked head (usually at exhaust 
valve ports) will permit water to enter the cylinder liner. 
[Note: Before applying any gaskets or rubber seals, ex- 
treme caution must be exercised that gasket or seal seat 
is clean and free from nicks or burrs, also all rubber seals 
must be straight and not twisted in any manner.) 

Q.—W hat causes high water temperature? 

A.—High water temperatures will be due to either an 
insufficient volume of water in the system, poor circula- 
tion or improper functioning of cooling fans and shut- 
ters or a combination of the three. 

Q.—How is an insufficient volume of water determined 
and how ts it corrected? 

A.—Water level should be at high level or full glass for 
summer operation and low level (G valve) for winter 
operation. On F3 locomotives, water should be at G-valve 
level with engine shut down, during all seasons. Water 
level should never be below the A valve or out-of-sight 
glass under any conditions on 12-cylinder engines, or be- 
low one-half glass on 16-cylinder engines, and on F3 not 
below 1% in. in the lower glass under any conditions. 
When the water level is below the above listings, the en- 
gine temperature switch may not .be submerged in water 
and would show a low temperature reading although the 
engine temperature is dangerously high. Serious damage 
may result if the engine is operated under full load with 
no water in its system. However, should an occasion 
arise when the water level drops below any visual obser- 
vation point or even if all the water should be lost from 
the system, the engine must not be stopped. Permit the 
engine to operate at idle speed and refill very, very slowly. 

Q.—What causes poor circulation and how is it rem- 
edied? 

A.—Poor circulation of water throughout the system 
will cause high temperatures. The water pumps have 
the capacity to circulate all the water through the en- 
gine approximately each 30 seconds. Water circulation 
may be checked by water-pump pressure-gauge reading 
located on the water pump outlet elbow, and should read, 
when normal, between 20 and 30 lb. at full throttle and 
5 to 8 lb. at idle. A high water-pump pressure-gauge 
reading will usually indicate defective pumps or clogged 


144 


up cooling-water radiator passages. Foreign objects such 
as rust, dirt, pieces of rubber hose, etc., circulating 
through the system will usually collect at the radiator 
headers, thus preventing adequate circulation of water 
through the radiator cores. However, some locomotives 
(F3 for example) have in the first radiator header a 
wire screen which will collect this foreign matter and, 
if so equipped, these screens should be cleaned on a rou- 
tine maintenance schedule. For line of road operation, 
should water pump pressure be high or low, the Diesel 
engine may be safely operated as long as an adequate 
supply of water remains in the system and water tem- 
perature is maintained at proper level. 

Q.—How is the improper functioning of cool'ng fans 
and shutters handled? 

A.—The engine water temperature should be ket 
at 165 deg. F., plus or minus 15 deg. These readings 
are given as temperature ranges only, and temperature 
must be maintained at a constant level as a sudden 
increase or decrease of water temperature will result 
in contraction and expansion of engine parts, which 
will result in damage to the engine. Water temperature is 
maintained by means of shutters and cooling fans. Cool- 
ing fans on 12-cylinder engines operate constantly and 
vary their speed with engine speed, temperature therefore, 
is controlled by shutter operation only. On FT class loco- 
motives, two sets of cooling fans are used (in conjunction 
with the shutters), and are driven by a speed increaser 
which must be engaged only when the engine is at idle 
speed. On this type locomotive, the cooling fans on the 
rear or generator end of the engine should be operated in 
preference to fans at the front of engine, as they assist in 
the cooling of the electrical equipment. Cooling fans are 
driven by belts which should always be checked for split- 
ting, looseness or signs of excessive wear. For line of 
road operation, if a belt is found defective, it must be 
removed at once as, should the belt break, it will probably 
break the remaining belts also. Should the speed-increaser 
clutch be slipping, it may be kept operating by tying or 


blocking the clutch throw arm in. Should the fans fail , 


completely, the engine will be safe to operate as long as 
water temperature does not drop below 125 deg. F. or 
exceed 210 deg. F., providing sufficient water level is 
maintained in the system. On locomotives equipped with 
automatic shutters other than F3, should the shutters 
fail to operate properly, check for thermostat bulb being 
broken or dirty, a kinked or broken capillary tube and the 
operation and electric contacts of the shutter relay and 
shutter magnet valve. 

For line of road operation, these shutters may be opet- 
ated manually. On F3 locomotives, a thermostat switch 
located on water pipe from outlet manifold of engine 
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operates in such a manner so as to close its contacts, which 
will energize a circuit to operate the shutters and energize 
AC1, AC2, AC3, AC4 relays, causing four 12-hp. motors 
to operate the cooling fans. For line of road operation, 
should this electrical equipment fail and shutters fail to 
open, sufficient air for cooling may be obtained by open- 
ing the engine room doors and windows. If cooling fan 
relays fail, move summer-winter switch to opposite posi- 
tion, as on some locomotives this will change the cooling- 
fan operating sequence and perhaps two of the fans will 
operate. If this fails, operate the engine only as long as 
the temperature remains within safe limits as listed above. 

During freezing weather, it will be necessary to drain 
the water systems of all Diesel locomotives other than F3 
to the winter G-valve level in order that no water will be 


stored in the radiators, thus preventing their freezing. If 
steam is admitted to the water cooling system, care must 
be exercised that water level does not go above G-valve 
level. On freight locomotives so equipped, when steam 
is admitted to the water system, the steam condensate 
J-valve must be left open in order to return steam con- 
densate to boiler water storage tank. (When boiler is not 
operating, radiator hatch cover should be removed to per- 
mit warm air coming from the water radiators to enter 
the engine room to prevent boiler water storage tank from 
freezing.) Should it be necessary to drain the water from 
a 12-cylinder engine, open A, B, C and G valves and 
remove water pump drain plugs. On 16-cylinder engines 
FT, open E, G and H valves, remove water pump drain 
plugs and cab-heated plugs. 


Air Brake Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric Locomotives— 
Parts of the Equipment—Locomotive A Unit 


AUTOMATIC VALVE RELEASE POSITION 
(Continued ) 


777—Q .—In what position is the controlled emergency 
piston with the rotair valve in freight position? A.—In 
the upward or controlled emergency position. 

778—Q.—How is this accomplished? A.—In freight 
(FRGT) position, of the rotair valve, main reservoir 
air flows through the rotary valve (15) to pipe 35, thence 
to passage 35 of the D-24 control valve and chamber B 
of the controlled emergency portion, forcing the piston 
upward, seating large piston 187, and unseating small 
piston 185. 

779—Q.—How. does this complete the connection for 
controlled emergency? A.—Air from passage 3-H can 
flow past unseated piston 185 to chamber D and seat 
diaphragm valve 199, which provides for a controlled 
build-up brake cylinder pressure during an emergency 
application. 

780—Q.—W hat connections are made with the rotair 
valve in passenger position? A.—Passage 35 is connected 
to atmosphere, so that chamber B is vented and the con- 
trolled emergency piston is moved down, seating small 
piston 185 and unseating the large piston. 

781—Q.—How does this set-up affect the flow of air 
in emergency position? A.—Air from passage 3h cannot 
flow past piston 185 to chamber D, so that diaphragm 
valve 199 is moved and held to the left by a spring. Air 
from passage 3a can flow unrestricted to passage 3 to 
apply the brake. 

782—Q.—W hat pressure is flowing to the relay valve? 
A.—Main reservoir air flows through choke 12 to the 
spring chamber back of the application piston valve. 

783—Q.—W hat is the position of the relay valve at 
this time? A.—In release position. 

784—Q.—Explain how this is accomplished. A——With 
brakes released there is no pressure in the displacement 
reservoir or control pipe, nor in the chamber in front of 
the relay piston. This piston is therefore in release posi- 
tion, the exhaust valve and piston being in open position 
(down), opening brake cylinder air to the exhaust. 


RUNNING PosITION 


785—Q.—In this position, what port from the main 
reservoir is cut off? A.—Main reservoir passage 30 is 
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disconnected from the warning port. Thus the warning 
signal is cut off in running position. 

786—Q .—How is control chamber G in the feed valve 
connected in running position? A.—Passage from the 
control chamber (32) is cut off from passage 43 and is 
connected to passage 2 through cavity E and passage 2a. 
Thus the brake pipe air from passage 2 is connected to the 
feed valve control chamber G at all times in running 
position. 

787—Q.—W hat connections are made with feed valve 
air from chamber A over the rotary valve? A.—Feed 
valve air from chamber A is supplied to passages 2 and 4 
and also to passages 14 and 22. 

788—Q.—To what is passage 14 connected? A.—To 
passage 14a and the top of maintaining valve 87 which 
is held seated by spring 88. 

789—Q —How is passage 22 connected? A.—To pas- 
sage 14a and the top of maintaining valve 87 which is held 
seated by spring 88. 

789—Q .—How is passage 22 connected? A.—Passage 
22 is connected to passage 23, connecting feed valve air 
to the rotair valve. 

790—Q.—How does the feed valve air flow through the 
rotair valve in freight position? A.—Through passage 
33 to charge the first suppression reservoir. 

791—Q.—How does it flow with the rotair valve in 
passenger position? A.—In passenger position passage 
33 is disconnected from passage 23. 

792—Q.—In this position is the flow of air the same 
as in release position? A.—The same as in release posi- 
tion except as follows: Return spring 109 moves spring 
cage 108, and service piston and graduating valve back to 
normal release. 

793—Q.—Does this change the charging connection, as 
compared to release position? A.—No, except that the 
service piston seal is opened, permitting charging of brake 
pipe air from chamber 4 through port 83a, passage Se, 
and piston seal to chamber C. 

794—-Q.—Describe the flow of air in the emergency 
portion in running position? A.—Return spring 65 re- 
turns cage 64 to the left, moving piston, slide and gradu- 
ating valves to release position. 

795—Q.—Are the port connections the same as in imitial 
charging? A.—The same except that slide valve cavity s 
is moved to the left and cuts off connection between pas- 
sage 3h and 17 from passage 19. 
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ELECTRICAL SECTION 








Twenty-Five Years Progress in 


Traction Motor Design’ 


Aruoven the traction motor at some 60 years of age 
is one of the oldest in the electrical industry, nevertheless 
it is a thriving oldster with an annual output of approxi- 
mately 2.5 million horsepower which has, in the past 
quarter of a century, staged a decided comeback due to 
the rapid development of the Diesel-electric locomotive. 


Design Objectives 


Traction motors are designed primarily for minimum 
weight. This is particularly true for trolley cars and 
coaches where weight is at a premium. For Diesel-electric 



































° 15 750 
=x 
S GE 
~~ = 734 
& 10 Sia 
= ie “ce | 
a 253 GE 278A 
267 
QO 5 = 
e 
a 
a 
ra 
us om ; ‘ 
~s 910 1920 1930 1940 1950 
YEAR 


Fig. 1—Progress of specific motor output, 3,000-volt locomo- 
tive motors 


locomotives where so much vertical space is required by 
the engine, a small wheel size is also important. 

Efficiency plays but a minor role in traction-motor 
design. Any increase in efficiency, if obtained at a cost 
of increased weight, tends in general to be offset by the 
added cost of hauling this extra weight around. Neverthe- 
less there has been a decided gain in efficiency as speed 
and horsepower have increased. 


Comparing Motors 


Two factors are of primary importance in measuring 
the application capacity of a traction motor: (1) continu- 
ous rated horsepower and (2) the ratio of maximum 
permissible to rated speed. The first factor, rated horse- 
power, requires no comment since this is generally ac- 
cepted as the primary, if not the only, measuring unit. 
The traction motor, however, must be rated at a relatively 
low speed; and it must also be capable of operating at 
maximum permissible speeds ranging from 2 to 5 times 
its rated speed. The product of the two factors: ratio of 
maximum to rated speed, and the rated horsepower is 
called “speed-ratio power’’ and is used to compare, in 
Figs. 1 to 6 inclusive, the advances made over the years in 


*Abstract of a paper presented at the A. I. E. E. winter general meeting, 
New York, N. Y., January 31-February 4, 1949. 


tMotor ‘Engimecring Division, General Electric Company, Erie, Pa. 
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By M. J. Baldwin { 


Traction motors must bear the 
brunt of hard service on Die- 
sel locomotives and a thorough 
understanding of their charac- 
teristics and requirements is a 
must for satisfactory operation 


various lines of motors. Gains range from 70 to 300 per 
cent depending upon the application. 

¢ Speed-ratio power is an accurate measure if used to 
compare motors that are not too widely apart in periplieral 
speed at the rating. In each case, the comparisons here 
made are for a given class of service, and the error due to 
differences in peripheral speed is estimated to be not 
over 5 per cent. 

Advances in the design of a motor as old and established 
as the traction motor are arrived at generally in such small 
steps that it is not until the history over a relatively long 
period of time is reviewed, that the overall progress can 
be appreciated. 


Anti-Friction Armature Bearings 


The first significant change that took place during the 
past 25 years was that from the waste-packed sleeve to the 
anti-friction type of armature bearing. Reduction in fric- 
tion due to the “anti-friction” feature was. incidental al- 
though there is no doubt some slight reduction in torque 
loss on an initial cold start. The anti-friction bearing, how- 
ever, does have three advantages over the sleeve: it oper- 
ates at high speed with simple and reliable lubrication, it 
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Fig. 2—Progress in specific motor output, 3,000-volt multiple 
unit car motors 
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0 
t requires less axial space allowing room for increased 
active material, and the negligible wear with which it 
: operates makes possible better maintenance of gear cen- 
ters. 
g The principal problem in connection with the use of 
n anti-friction armature bearings has been to keep the lubri- 
cant in and dirt and water out. The solution has been 
fairly well worked out for grease. Oil is an ideal lubricant 
for anti-friction bearings and very little is required in the 
e bearing at any time. Leakage and vaporization make it 
e difficult to confine and means must be provided to con- 
C- tinually replace that which is lost. Where oil is the gear 
1. lubricant, it is possible to obtain an adequate supply for 
1e the pinion-end bearing from the gear case. In this instance, 
- however, general practice is followed in that the commu- 
r- tator-end bearing is grease lubricated. 
a Gearing 


On large-size traction motors at the beginning of this 
25-year period, twin gearing usually was used. Two gears, 
pinions and gear cases were required, one pinion being 
mounted on each end of the armature shaft, and one gear 
being mounted on the locomotive axle or wheel hub at 
each end of the motor. Equalization of gear loading was 
obtained by the use of springs between the rim and the 
center of each gear, tangential motion being permitted 
between the two parts in these “spring” or “cushion” 
type gears. About 20 years ago, twin gearing of this type 
was replaced by single gearing using solid gear, pinion 
and gear cover. This change gained added space axially 
for active material in the motor core and effected an 
appreciable cost reduction. 

Elimination of the second set of gears was in part 
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Fig. 4—Progress in specific motor output, internal-power heavy 
switching locomotives 


made possible as a result of the better gear center distance 
maintenance resulting from the use of anti-friction arma- 
ture bearings, as has been noted; but there also were im- 
provements made in the fundamental design of the gears 
and pinions. The gearing of the older twin-geared motor 
was cut and heat-treated, but left relatively soft to permit 
wear in service to equalize cutting variations in the teeth 
and the tooth spacing. With the development of equipment 
for grinding tooth profiles after heat treatment, a harder, 
stronger gear material was used. The pressure angle of 
the teeth was increased to obtain more strength in bind- 
ing. The two small fillets and short tangential section 
connecting adjacent teeth were changed to a single long 
radius fillet to minimize stress concentration in the pinion 
hub and gear rim. The grinding of the profiles improved 
the division of load on the teeth and minimized the tor- 
sional stresses in the armature shaft caused, particularly 
at high speed, by variation in spacing of the teeth. 

Another popular way of obtaining high gear reduction 
is by making the pinion integral with a short shaft sup- 
ported by bearings adjacent to the pinion on both sides. 
This so-called “straddle-mounted” pinion can be made 
unusually small. Its use has been found practical where 
the gear unit is separate from the motor as is the case 
for truck or bodymounted motors used on P.C.C. cars, 
trolley coaches and at least one of the most recent 
medium-sized traction motors. 


Double-Reduction Motors 


In the past ten years, the double-reduction traction 
motor has come into widespread use for internally- 
powered locomotives operated principally in switching 
service. Motors of the general type shown at the right in 
Fig. 5 have two reductions: the high speed being of the 
spur type, and the low speed being a hypoid. All bearings 
in the case, the pinion-end armature bearing and also the 
axle linings are lubricated from the same oil bath. Only 
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Fig. 5—Progress in specific motor output, internal-power light 
switching locomotives (double-reduction gearing) 


the commutator-end bearing of the motor is separately 
lubricated with grease. 


Commutators 


Increases in armature speed have been made possible 
largely as a result of corresponding improvements in 
commutators. On all high-speed motors, particularly those 
used in road service, the commutators are spun. This is 
the word generally used to designate the curing process. 
It consists of an indeterminate number of cycles of heat- 
ing while revolving at high speed, cooling and tightening, 
which are repeated until a commutator surface is obtained 
that is smooth and relatively unaffected by variations in 
either speed or temperature. This process is expensive, 
but at present appears necessary to obtain commutators 
which are good for the maximum operating speed of 
approximately 10,000 ft. per minute, currently used for 
most railway motors. Increasing use of commutator spin- 
ning has been made from about 1925. 

Instead of the usual vee-bound commutator, a few of 
the most recent motors have been equipped with arch- 
bound commutators. In this type, the retaining vee-shaped 
sections of the cap and shell serve only as retractors to 
draw the bars in toward the center of the commutator and 
thereby build up tangential or “arch” pressure between 
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Fig. 6—Progress in specific motor output, 600-volt multiple-unit 
car motors 
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Fig. 7—Commutating field coil for motor used in internal- 
power locomotives 


the segments. In the so-called vee-bound type, the bars 
are clamped axially between the vee-shaped sections with- 
out developing high pressure between the bars. Of the 
two types, the arch-bound commutator generally has a 
somewhat better surface and requires less spinning. 


Brushes 


Along with improvements made in commutators there 
have been complementary improvements made in brushes. 
Brushes having a porous surface have been developed 
that are sufficiently non-resilient to follow the minute 
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Fig. 8—Twisted-lead armature coil 


variation in the surface of commutators. Extensive use 
has been made during the past eight years of split-type 
brush consisting of two parts, each half the thickness of 
the usual solid brush. Both the change in material and 
this splitting have resulted in the brushes maintaining 
more intimate contact with the commutators particularly 
at high speed and have effected a marked improvement 
in commutation. 


Binding and Wedging 

The windings of most armatures today are held in the 
core slots by means of wedges where magnetic steel bind- 
ing wire was used. When non-magnetic steel wire was 
developed, it was used where needed as a means of reduc- 
ing cross slot flux, thereby improving commutation ; and 
also, as a means of reducing band losses, thereby improv- 
ing rating. With further increases in core speed and 
corresponding increases in the required amount of binding 
wire, it became necessary, about 1930, to begin to use slot 
wedges in the core portion. This change eliminated band- 
ing loss in this region entirely and increased heat dissipa- 
tion from the core teeth. Core speeds today are approach- 
ing 13,000 ft. per min. at the maximum permissible vehicle 
speed in service. 

To bind the end windings down solidly, “re-roll band- 
ing” is used on some of the higher-speed motors. This 
operation consists of applying a layer of binding wire, 
anchoring it at both ends but running one strand over a 
pulley which is arranged to apply tension in this loop and 
to take up any slack. The wire is reeled over this pulley 
as the hot armature is rotated, and the high-tension loop 
travels backward and forward across the winding surface 
distributing the pressure to all portions of the winding.’ 


1 This process was described in the January 1948 issue of Railway Mechanical 


Engineer, page 32 


Rail | Engineer 
ner Mech 




















Ventilation 


Ventilation has been increased on most traction motors, 
particularly the larger sizes which today are blown some- 
what harder than was considered economical a few years 
ago. Early traction motors were made to rely more upon 
thermal capacity than those designed today. Some 30 
years ago, motors were series ventilated, a practice which 
limited the amount of air to that which could be forced 
through the armature. Today practically all traction 
motors are multiple ventilated, the air going through the 
machine in two parallel paths, one through the armature 
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Fig. 9—Conventional stranded conductor armature coil 


and the other through the air gap and between the stator 
coils. In the case of motors insulated for 600 volts or less, 
the air velocity has been increased in the last 10 years 
from about 3,000 ft. per min. to its present approximate 
value of 5,000 ft. per min. On the higher voltage, thicker 
insulated motors, it has not been found worthwhile to 
blow very hard due to the thermal resistance of the 
dielectric. 


Insulation 


The size of a given motor is affected to a marked degree 
by the thickness of the insulation. Thick insulation not 
only reduces the amount of available space for copper or 
steel but also increases the resistance of the thermal path 
by which heat must escape from the copper. The problem 
is to obtain an insulation that is consistently good, that 
may be applied with normal shop handling without becom- 
ing damaged, and one that in-service will stand Class B 
temperatures or higher. 


Class A materials are not being used on modern traction 
motors. Mica has been, and still is, the basic Class B 
insulating material. Mica insulating tapes and sheets have 
been improved by the use of thinner retaining paper. This 
newly-developed material is but one-half mil in thickness 
—approximately half the former thickness—but has ade- 
quate strength. As this paper is permitted only as a means 
of applying the mica, the less used, the more heat proof 
and more strictly Class B is the insulation. Increasing use 
is being made of. glass-baked mica tape which completely 
eliminates Class A material from the insulation. 


Glass outer protective insulation has largely supplanted 
asbestos. The glass has more tensile strength making pos- 
sible a tighter taping or wrapping of coils and also a saving 
in insulation space. 

A change was introduced about eight years ago in the 
method of insulating commutating coils where fields may 
be connected in the circuit at approximately ground poten- 
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Fig. 10—Double cross-over bar armature winding 


tial, and where the motor is for use on locomotives 
operating on internal power. The so-called “mummified” ° 
type of insulation in which the coil is completely taped 
together, has been abandoned as being unnecessarily large 
and heavy for this particular kind of service. Instead, the 
first two or three turns, depending upon creepage needed, 
are taped separately with ground insulation providing full 
thickness on the end turns and tapering the insulation to 
provide fewer tapings on the inner turns. Center turns 
are left bare. The commutating pole is wrapped with in- 
sulation, the coil assembled on the pole, the entire unit 
impregnated in synthetic varnish, clamped on blocks to 
simulate assembly in machine and cured in an oven into 
a practically incompressible, hard unit. 


Coils of this type are used on small locomotives, where 
only one connection of motors is required. On larger 
locomotives motors where two-motor combinations make 
necessary operation of field coils at more than ground 
potential, a similar coil is now being used, mounted on a 
metal spool instead of directly on the pole. Permafil, a 
new synthetic thermo-setting varnish, is used for mica 
insulation bonding and final impregnation. Center turns 
on these coils are individually glass taped. These coils are 
air-cured, clamped in a mold and heat-treated into an 
essentially incompressible, hard unit which, however, 
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differs from the smaller coils in that the commutating pole 
is removable. The design is indicated in Fig. 7. The coils 
are held in place on the pole by means of multiple-leaf, 
non-magnetic spring pole tips. 


Reduction in Use of Castings 


The past quarter century has seen much of the work 
that was once done in the foundry transferred to the 
fabricating and welding shop. Only in the largest size 
magnet frames are castings used more than fabrication. 
Wherever possible frames have been changed from oc- 
tagonal to round and formed by rolling. 


Commutator shells and caps are now generally made 
from forgings instead of castings wherever the quantity 
involved is great enough that this construction proves 
most economical. Frameheads are being “hogged” more 
and more from ordinary heavy welding plate instead of 
being made from castings. 


Electrical Design 


Although not so apparent, a number of changes in 
electrical design have been made during the past few 
years. Many of the more recent motors have made use of 
the twisted-lead type of armature winding, Fig. 8, instead 
of the solid, deep bar ; the stranded wire type, Fig. 9; or 
the transposed bar types, Fig. 10 and 11. The twist-lead 
type of armature coil offers high slot-space efficiency 
combined with low eddy-current loss, both effecting 
increases in armature capacity. The cost of the twist-lead 
type is also lower than that of the transposed-bar types. 
It is on the motors with three or more coils per slot that 
the twist-lead type of coil offers a gain in combined space 
efficiency and low loss as compared to coils of the other 
types. The more coils per slot, the more the gain on both 
counts, making this type of coil most useful in higher 
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voltage motors—particularly those for 3,000-volt trolley 
operation. 

While resulting in a reduction in heating and increase 
in rating, the use of a shallow conductor increases the 
problem of obtaining a suitable adjustment of compensa- 
tion to meet the requirements of all coils in a given slot. 
The eddy currents of the deep conductor tend to equalize 





Fig. 12—Orphan-type armature coil 


the rate of change of current in the several coils during 
commutation, and also tend to cause some of the energy 
of commutation to appear in heat rather than sparking. 
The proper balancing of commutation difficulties against 
heat reduction is always a problem for any shallow con- 
ductor winding when it is used where commutation is 
inherently difficult. 

Windings of the bar type have been used for many 
years in coils in which the back pitch is not a multiple of 
the coils per slot. Coils of this type are usually brazed at 
the end opposite the commutator, necessitating a remov- 
able flange and special molded flange insulation; all 
tending to make this type of coil expensive. There is, 
however, a definite gain in reduced commutator main- 
tenance when this type of back pitching is used as com- 
pared to similar motors where the coil back pitch is a 
multiple of the coils per slot. In order to take advantage 
of the twist-lead coil and still use the special back pitching 
of the bar-type coil, many motors now use a modified 
form of this twist-lead type of coil which is ordinarily 
known as the “orphan coil.” The design of this type of 
coil is indicated in Fig. 12. Such windings have slot space 
efficiency comparable to the bar types and are somewhat 
less expensive in overall armature cost. 

About 1930, it was found advantageous to increase 
the amount of iron and decrease the amount of copper 
compared to the ratios previously used. The optimum 
proportion insofar as the armature is concerned has been 
found to be about two parts of iron to one part of copper 
in the effective circumference of the armature. This pro- 
portion works out well on motors having more than four 
poles. On four-pole motors, it has generally been found 
advantageous to use a little higher percentage of copper 
to avoid excessive flux density in the armature core be- 
neath the teeth. 

In order to reduce peak voltage between adjacent com- 
mutator bars caused by flux distortion, it has been found 
desirable to increase the air gap from a minimum value at 
the main pole center to a maximum at the tips. Gaps 
flared in this way, in addition to reducing flux distortion, 
also tend to limit losses in the tips due to pulsation in flux 
caused by the passing of the armature teeth. 


Standardization 


In the last 20 years, much progress has been made in all 
lines of traction motors toward the adoption of standard 
machines. 
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The internal-power locomotive offers the best possible 
opportunity for standardization on a widely applicable 
motor for several different weights of locomotive. The 
motor shown at the right in Fig. 5 is used on 25, 45, 50, 
65, and 80-ton locomotives. Different numbers of motors 
per locomotive and different gear reductions are used 
depending on the maximum speed desired, which ranges 
from 25 to 50 m.p.h. This motor is made to be applicable 
on any track gauge down to 36 in. 

For road locomotives of 50,000 Ib. per axle or over, 
each manufacturer appears to have adopted a standard 
motor. Generators are designed to fit the motor since 
there is less than half the cost in the generator that there 
is in the motors of a four-motor locomotive. Not only is 
there a greater percentage of the equipment cost in motors 
than in generators, but there is also a larger number of 
maller units. Both of these considerations favor motor 
rather than generator standardization. 

It is of interest to note that the motor for internally- 
powered locomotive is being reduced in size to a point 
where wheel diameter, instead of being determined by 
motor size, is now in some cases on the heavier road loco- 
motives being determined by the weight on the driver,— 
i.e., by the pressure on the rail. This situation is new and 
is welcomed as a possible aid to motor standardization. 
If the wheel rather the motor does become limiting, a 
greater freedom is allowed in the choice of gearing for a 
small motor or, conversely, the way is opened for a more 
universal motor not requiring specialized gearing. 


Maintenance—Unit Exchange 


The railway motor of today, like the automobile of 
today is more complex, much more of a precision tool, 
and inherently more difficult to maintain than was the 
slower speed motor of 20 or 30 years ago. As in the 
automobile service shop, the problem of keeping the 
traction motor service shop fully informed regarding 
improved factory methods is one that is being solved by 
specialized training of service personnel supplemented 
by factory instruction sheets. The improved processes 
for binding, balancing and spinning armatures and im- 
proved equipment for handling and testing is being used 
in the service shop as well as the factory in order to insure 
uniformly good operation from new and from rebuilt 
equipment. 

Little of the increased maintenance problem is ap- 
parent to the operating railroad which uses standardized 
motors where unit exchange is available. Under the unit- 
exchange system, the operator turns in a motor needing 
service and receives, with essentially no delay, a rebuilt 
motor in exchange. This method of handling service is 
one of the most important results of standardization 
which is not possible with custom-built apparatus. The 
system of unit exchange spreads the cost of specialized 
servicing equipment over many users of a given motor. 


Conclusion 


The principal way in which power per pound has been 
increased during the past 25 years has been by means of 
increases in speed. Considering the limitations imposed 
by available known materials—fundamentally copper, 
steel and mica—this increasing of speed has proved to be 
the only way to accomplish progress in traction-motor 
design. Much work is currently being done developing 
new synthetic insulating materials‘ which may one day 
clear the way to increased specific output. Higher than 
Class B temperatures are also being advocated for railway 
work. Further speed increases are to be expected despite 
increasing mechanical problems involved. The curves of 
output per pound are continually increasing. The interest- 
ing problem presented to the engineer is to see that they 
continue to do so in the future. 
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High-Frequeney 






Bar-to-Bar Armature Testing 





Portable electronic bar-to-bar tester with lightweight test 
prod unit, adjustable for various commutator diameters and 
bar spacings—The cathode ray indicator is mounted on the 
test prod to facilitate rapid testing—The tuning control, on-off 
switch, meter and its control switch, are mounted on the in- 
strument case panel—The tuning control is adjusted only at 
the start of the test on an armature 


Two methods of bar-to-bar armature testing have long 
been in use. One is to circulate a heavy direct current 
through a portion of the winding and then to measure, 
with a millivoltmeter, the drop across two adjacent bars. 
This method, and its adaptations, is essentially a resistance 
test. 

The other general method is to apply 60 cycles or other 
low frequency, low voltage, alternating current to several 


Commutator 


commutator bars and then to listen with a headphone to 
the signal picked up from two adjacent bars. 

Both of these methods are limited to the application of 
a small fraction of a volt between bars on the average 
armature, whereas in operation the armature will be sub- 
jected to several volts between adjacent bars. 

During the war period, when many scarcities existed, 
The National Electric Coil Company, Columbus, Ohio, 
found itself without an immediate source of supply for 
repair parts or new equipment of the type of bar-to-bar 
testers then in use in its service shops. This need led 
to the development of the electronic bar-to-bar tester 
here described. 


Electronic Tester 


The electronic high-frequency bar-to-bar tester is com- 
posed of two essential sections mounted in a portable 
metal case. One section, requiring three tubes, is a vacuum 
tube oscillator. This oscillator generates an approximate 
3,000-cycle alternating current voltage of about 15 volts 
on load. This voltage is applied to the armature winding 
through the two outer adjustable prods on the indicator 
prod unit. The other section of the test unit is an elec- 
tronic voltmeter. It has an input impedence of 500,000 
ohms to the vacuum tube amplifier. The three-tube volt- 
meter section feeds the cathode ray, or magic eye, in- 
dicator tube mounted on the test prod. In addition, the 
tester has an indicating meter which may be switched in 
or out of the circuit as desired. 

The sensitivity of the indicating unit is very high, be- 

(Continued on page 156) 
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Block diagram of elec- 
tronic bar-to-bar tester, 
showing the function of 
various tubes—The recti- 
fier furnishes plate cur- 
rent to the master oscil- 
lator tube, the buffer tube 
and the oscillator power 
output tube—tThe low-cur- 
rent, high-voltage-oscilla- 
tor, power output is 
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voltage, higher-current 
for connection to the two 
outer adjustable prods— 
The input from the two 
fixed center prods is fed 
to the sensitive vacuum 
tube voltmeter, which in- 
cludes an a.c. amplifier, a 
d.c. rectifier and a single 
stage dual d.c. amplifier 
for feeding the magic eye 
indicator and the meter 











Burlington Using 


Space Radio on Freight Trains 





One of the lighted and radio-equipped cabooses 


ON two adjacent sub-divisions totaling 255 miles between 
McCook, Neb. and Denver, Colo., the Burlington has 
installed two-way space radio for communication between 
the locomotives and cabooses of through freight trains, 
31 Diesel-electric locomotives and 8 cabooses being 
equipped. Portable walkie-talkie radio units, provided in 
the cabooses, are used by trainmen to communicate with 
the men in the locomotive or caboose while inspecting the 
train or when flagging. Each caboose is also equipped 
with special radio apparatus known as “Slow-tone” which, 
when turned on by a trainman, sends out a distinctive 
intermittent tone indicating the presence of that train to 
other radio-equipped trains in the vicinity. 

The project has been in service for some time, during 
which many benefits to train operation have been revealed, 
and plans are now under way to install fixed radio trans- 
mitting and receiving stations at Akron and Brush, Colo., 
in the middle of the territory. These transmitters will be 
controlled remotely from McCook by the dispatcher, and 
enable him to converse with trains within 20 miles of 
either side of the remote radio transmitters. 


Two Sub-Divisions 
The 31 radio-equipped locomotives are pooled in opera- 
tions on through freight trains between Chicago and 
Denver, and between Kansas City and Denver, the two 
sub-divisions between Denver and McCook being com- 
mon to these two routes. The use of the 8 radio-equipped 
cabooses is confined to the Denver-McCook territory. 

About 20 trains are operated daily on the territory 
between McCook and Denver. These include 8 passenger 
and 6 regular freights and as many extra trains as may 
be needed to handle the traffic. 

The maximum tonnage handled in either direction runs 
between 5,500 and 6,000 tons, with a maximum of 125 
cars. Twenty of the radio-equipped Diesel-electric locomo- 
tives which handle this tonnage are rated at 6,000 hp.., 
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Axle generators and batteries 
supply caboose power for radio 
and inside lights and markers 


and 11 are rated at 5,400 hp. The area through which the 
railroad runs is subject to some severe rain, snow and 
sleet storms, all of which contribute to the operating 
problems. 

Day-to-day analysis by Burlington operating officers 
indicates that on the average the use of the radio avoids 
an average of 30 min. delay for each through freight train 
on the 255-mile run under normal operating conditions 
—no trouble or set outs. 





One Transmitter-Receiver on Locomotives 

Each double-end Diesel-electric locomotive is equipped 
with one Bendix Type MRT-1B radio transmitter- 
receiver, which is placed in the leading nose of the locomo- 
tive before leaving the terminal. Both cabs, however, are 
equipped with a loudspeaker, microphone, control unit 
and antenna. Each caboose is equipped with an MRT-1B 
radio transmitter-receiver, a loudspeaker, a microphone 
at the conductor’s desk, a telephone-type handset with 
push-to-talk switch in the cupola, control unit, MS-112-A 
slow-tone unit, antenna and power supply. In that these 
are new cars, careful consideration was given to space 
for sheltering the radio and power equipment, and special 
compartments were, therefore, provided on the inside 
center of the cars. To equip each locomotive with radio 
and power supply, the equipment cost $1,000, and 
each caboose with radio, power and lighting equipment, 
$2,500. With present-day costs, however, these figures 
would probably be about 25 per cent higher. 

The radio equipment in each locomotive cab and caboose 
is designed for two-channel operation, although only one 













































































One of the 32-volt, 300-amp.-hr. storage batteries as mounted 
under the caboose—The battery box is well braced to resist 
coupling shocks—The door when open is held by metal straps 
as shown 
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The 3-kw. Safety genera- 
tor is driven by three end- 
less Vee belts, the backs 
of which bear against the 
flangeless axle pulley— 
The belts run over an 
idler pulley back of the 
axle pulley 





channel—159.690 mc.—is used on this project. It has an 
on-and-off switch and pilot lamp which is lighted when 
the radio is turned on. A knob is also provided on the 
control unit to control the volume of the loudspeaker. The 
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slow-tone control unit in the cabooses is similar in size 
and appearance to the radio control unit, to which it is 
adjacent. It consists of a red on-and-off switch and a red 
pilot lamp which is lighted when the unit is turned on. 
This unit imposes a 750-cycle audio tone on the transmit- 
ter carrier, and is started by the flagman whenever he 
leaves the caboose to protect the train. The walkie-talkie 
radio units assigned to the territory are the Bendix Type 
MRT-2B. They weigh 15 lb. and have a maximum trans- 
mitter output of 1 watt. 


Different Types of Antennas 

The locomotives and cabooses are equipped with a 
Bendix MS-144A top-loaded '%-wave vertical antenna. 
The base of the antenna on the locomotives is 14 ft. 6 in. 
above the top of the rails and mounted behind the horns, 
while on the cabooses, the antenna is mounted on the car 
roof with the top of the antenna 10 in. above the cupola 
roof. 

These antennas are constructed to support a 200-lb. 
man. They are at ground potential and a man will be 
unharmed if the antenna is touched while the transmitter 
is in operation. The antenna is fed power by a co-axial 
cable transmission line to the transmitter. 

The microphone in the locomotive cabs and at the con- 
ductors desk in the cabooses are the Electro-Voice Type 
600-D. This is a dynamic-type hand-held microphone. 
The handset in the cupola is the dynamic telephone type 
with the push-to-talk switch in a handy position for the 
operator’s finger control. The loudspeakers on the loco- 
motives and cabooses are the 6-ohm permanent-magnet _ 
type and deliver 10 watts of audio. The radio equipment 
is wired in a conventional manner, using electrical con- 
duit and appropriate fittings, flexible cables being used 
for attaching the dynamotors, transmitter and receiver 
units. 


Power Equipment 

Voltages for operation of the radio equipment on the 
locomotives is derived from a carbon-pile regulated dyna- 
motor, which operates off the 64-volt engine storage bat- 
tery. The dynamotor has an eutput of 325 volts for the 
plate circuits and a 13-volt output for the filament circuits. 
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It is a 4,000-r.p.m. ball-bearing unit which is dust and 
water tight, 

For radio and lighting power on the cabooses, each car 
is equipped with a 32-volt, 300-amp.-hr., lead-acid storage 
battery. The radio current drain is 9 amp. on standby and 
12 amp. when transmitting. The battery is housed in two 
battery boxes under the car—8 cells on each side—and 
charged by a Safety Car Heating & Lighting Company 
3-kw. axle generator, provided with conventional genera- 
tor and lamp regulators. The dynamotor for the radio 
equipment, and the caboose lights are supplied from the 
32-volt power supply. The lights include two ceiling lights, 
a cupola light, a desk light, two lights in a power cabinet 
in the center of the car which are controlled by door 
switches, as well as electric markers when used. 

The voltage regulator and reverse-current relay asso- 
ciated with the axle generator equipment are mounted on 
a rack in the power cabinet. This includes, from top to 
bottom, a Type-04 switchboard, Type-S 700E carbon- 
pile regulator for the caboose lights, Type-S 1OEA relay 
and a Type-S 75EA carbon-pile regulator for the axle 
generator. 

As a means for giving the caboose batteries additional 
charge, if necessary, two portable gasoline-engine-driven 
generators, mounted on wheels, were provided—one at 
McCook, and the other at Denver. These units, furnished 
by Fairbanks-Morse, were made by D. W. Onan & Sons. 
The output at 2,000 r.p.m. is 50 volts, 70 amp.—3,500 
watts. Each unit is equipped with an extension cable and 








plug to fit standard battery-charging receptacles mounted 
on both sides of the cabooses. 

Power for operation of each walkie-talkie is derived 
from a small 6-volt dynamotor in the radio pack, which 
operates from an 8-volt Willard lead-acid storage battery 
which weighs 3 lb. The filament circuits are fed directly 
by a 2-volt tap on the battery, while the plate circuits are 
fed from the 135-volt output of the dynamotor. The bat- 
tery in each walkie-talkie is good for one 6 to 8-hr. return 
trip between McCook and Denver. An automobile disc- 
type battery charger is in service in the wire chiet’s office 
at McCook for charging the batteries, the charger as well 
as the walkie-talkies being equipped with plug connections 
for quick removal of the batteries. 


Radio Maintenance 


Major repairs and maintenance of all the radio equip- 
ment is done at the Burlington's telegraph repair shop at 
Aurora, Ill. Special shipping boxes, lined with rubber, are 
used to ship the units from outlying points. Spare radio 
units and road maintenance men are available at two 
points—Chicago and McCook. 

This installation was placed in service under the direc- 
tion of H. C. Murphy, vice president operation, and H. H. 
Hasselbacher, superintendent telegraph, and under the 
immediate supervision of T. W. Wigton, supervisor of 
electronics. The major items of radio equipment were 
furnished by the Bendix Radio Division of the Bendix 
Aviation Corporation. 
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Effect of Commutator 
Condition on Brushes 


What effect does commutator condition have on brush 
performance ? 


There Are Two Kinds of 
Commutator Irregularities 


Commutator condition directly affects the efficiency of 
commutation and brush life. The perfect commutator is 
absolutely concentric, free from surface irregularities 
circumferentially and axially. Its design and manufacture 
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Can you answer the following questions? Answers 
should be addressed: Electrical Editor, Railway Me- 
chanical Engineer, 30 Church Street, New York 7. 


Good lighting depends upon a good jnstallation that 
is adequately maintained. Can you suggest some way 
of encouraging railroad users to keep their lighting 
systems in good condition? 


To what extent are solderless terminals and con- 
nectors suitable for railroad application? 


assures maintenance of these qualities under normal 
operation conditions. 

Departures from these ideal conditions are due usually 
to the lack of uniformity of expansion anf contraction 
under conditions of high operating temperatures. These 
temperatures are produced by current flow, brush fric- 
tion at high peripheral speeds, or both. 

Railroad tests have proven that high peripheral speeds 
account for high commutator temperatures with or with- 
out current flow. 

Eccentric commutators, usually considered as such 
when eccentricity exceeds .0015 in., can be placed in two 
classes—those with sudden irregularities and those with 
gradual irregularities. The sudden irregularities consist 
of individual bars which are high or low. Gradual irregu- 
larities are the result of the periphery becoming “egg- 
shaped”. 

Both of these conditions are due to lack of uniformity 
of expansion and contraction of the individual bars during 
temperature variation which, on some high speed appli- 
cations, have exceeded 140 deg. C. 
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The effect of this condition on brush performance is 
that the brush cannot maintain consistent contact with 
the commutator resulting in poor commutation, deteriora- 
tion of the commutator surface and burning of the bars 
through arcing between brush and commutator, chipping 
or breaking of the brush at the contact surface—all of 
which developments lead to flashovers and heavy repairs. 
Tightening and seasoning of the commutators have 
alleviated this condition on railroads operating commu- 
tators at peripheral speeds of 8,000 ft. per min. and up. 
The actual effect of such commutators on brush per- 


formance, electrically, was shown in oscillograms pub- 
lished in the December issue of Railway Mechanica! 
Engineer. 


WALTER F. FAUERBACH 
Morganite, Inc. 
Long Island City, N. Y. 


Commutator Condition Must Not 
Be Allowed to Become Bad 


Symtoms that one may expect to find if the condition 
of a commutator is permitted to progressively change 
from bad to worse include rapid brush wear, chipping at 
the brush face, and finally even complete shattering of 
the carbon brushes. In their later stages, such conditions 
will result in motor flashovers. A motor flashover will in 
turn probably cause the generator which drives the motor 
to also flashover. It is therefore of decided advantage to 
never allow the condition of a commutator to deteriorate 
to such a point. 

If any of the above symptoms are present, a check of 
the profile of the commutator brush surface with a dial 
type indicator will often locate the trouble. When making 
this check, it must be born in mind that it is usually not 
the maximum-to-minimum, or total “run out” reading, 
that shows the greatest significance. Pressure applied on 
the top of the brush enables it to follow gradual rises 
and falls corresponding to any reasonable amount of ec- 
centricity of the commutator surface. However, a brush 
cannot, because of its inertia, follow abrupt ton in the 
surface of a commutator rotating at high speed, but will 
tend to ski-jump over them. If a high bar is present, 
it will kick the brush causing it to bounce away from the 
commutator. In either case the brush will have lost con- 
tact with the commutator and severe sparking or arcing 
will result. This arcing not only burns the brushes, but 
also tends to further roughen the commutator. 

The main purpose in using the dial indicator is, there- 
fore, to determine whether the profile of the commutator 
surface is sufficiently uneven to be the probable cause of 
poor brush performance. The important thing to look 
for is any sudden dip or swing of the dial indicator needle 
as the armature is revolved slowly. Changes in the reading 
as small as 0.001 in. are significant if they occur in the 
space of two or three segments. If the commutator is one 
that operates at high speed, any spots that are low by as 
much as 0.003 in. should certainly be corrected at the 
earliest opportunity. 

Whenever the amount of commutator copper to be re- 
moved is not too great, grinding with a commutator dress- 
ing stone is usually the preferred method. For satisfactory 
results the grinding stone should be rigidly clamped in 
a fixture rather than held in the hand. The fixture should 
provide both a traverse motion and a sensitive feed mo- 
tion similar to that of a tool post on a lathe. The grinding 
process may be performed with the machine in place in 
the locomotive if desired. At least one brush holder is 
removed to provide sufficient room for, and a convenient 
surface on which to mount, an adapter to which the grind- 
ing fixture itself can be attached. 

In the case of a generator, the hard-to-reach brushes are 
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first removed, and the field excitation contactors blocked 
open as a safety precaution. After cranking the Diesel 
engine, the remaining brushes are also removed. The 
engine should be operated at or near its idling speed 
during the commutator grinding process. 

In the case of a traction motor, the axle journal boxes 
and the motor magnet frame may be jacked up and blocked 
so that the wheels are held clear of the rail. A welding 
set connected to the motor terminals provides a convenient 
and, in most cases readily available, source of driving 
power. About half the normal number of brushes should 
be left in place to carry the current which will be re- 
quired to turn the motor, gearing, axle, and wheels at 
about one-fourth their normal maximum speed. It is 
essential that the motor or generator have all its com- 
mutator mica grooves thoroughly brushed or raked free 
of any adhering copper slivers or fins and that the machine 
be very thoroughly blown out with a compressed air 
hose to remove all loose copper particles before it is put 
back into service. 

If a commutator has low bars and is in need of truing- 
up, it is advisable to check two things before proceeding 
further. First ; is the burning the result of loose segments ? 
Tapping each segment with a very light hammer and 
feeling for any signs of vibration with the finger tips 
should settle this point. Second; have the segments been 
annealed by the motor having stood still too long with 
power on? The relative hardness of the burned segments 
as compared to the adjacent unburned segments can best 
be checked by means of a scleroscope. Unfortunately, 
the motor must be removed from the locomotive in order 
to use this device. As an alternative it is possible to make a 
modified Brinell hardness test with the motor still in 
place. Any commutator having either loose or annealed 
segments should be suitably repaired before attempting 
to restore its surface to a true cylindrical form. Otherwise 
it will be found necessary to repeat the operation after 
only a brief period of service. 

R. LAMBORN 
Motor Engineering Division, 
General Electric Company, 
Erie, Pa. 


Nature of Surface Film Is As 
Important as Regularity of Contour 


The question which provides the topic for this discus- 
sion might be answered in one sentence: “Any imper- 
fection in the commutator surface unfavorably affects 
brush performance.” On the other hand, a volume might 
be written in discussion of the great variety of com- 
mutator surface conditions encountered in service, and 
the effects each one has on brush performance. *In order 
to simplify the reply to the stated question, consideration 
will be given to only a few of the more commonly oc- 
curring types of surface imperfections. These include 
eccentricity, minor surface inequalities, burning on com- 
mutator surface, surface film failure, high friction glaze 
and effects of contaminated atmosphere. 

The term eccentricity is used in respect to commutator 
contours to define departures of considerable circumfer- 
ential span from true cylindrical contour, as well as to 
define cylindrical surfaces which are not concentric with 
the axis of rotation. On commutators of low angular 
velocity (low r.p.m.) eccentricity of considerable magni- 
tude can be tolerated without unfavorable effect on brush 
performance. On the other hand, at high angular velocity, 
brush performance may be disturbed by eccentricities as 
small as 0.001 to 0.002 in. Disturbance of brush per- 
formance occurs whenever the revolving surface deviates 


*See—“Modern Pyramids” Bulletin No. 6, 
Co., Ine. 
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from that of a true concentric cylinder at a more rapid 
rate that the inertia of the brush and pressure finger 
permits the brush to follow. 

Minor surface inequalities are a frequent source of 
imperfect contact between brushes and commutator with 
resultant sparking. High or low commutator bars, bars 
which are higher on one edge than on the other and pro- 
truding fins of mica are among the more common types 
of disturbing surface inequalities. The permissible mag- 
nitude of such defects is less than that of the broader 
surface defects defined as eccentricity because their rate 
of deviation from a true cylinder is very high. On high 
speed commutators surface irregularities of a few ten 
thousanths of an inch may produce very high impact at the 
brush face. For this reason, it is desirable that bar-to-bar 
deviation should not exceed 0.0005 in. on commutators 
with high surface or rotative speed. 

Burning of the commutator surface may range in 
severity from a thin line of the bar edge burning to flat 
or burned spots covering a span of several bars. The 
disturbance to brush performance is somewhat in pro- 
portion to the area of the burned surface. Sparking is 
usually the immediate cause of such burning but, since 
the burned surface provides imperfect contact with the 
brush face, sparking is intensified once burning has begun 
and the fault tends to magnify itself. Cleaning up of the 
commutator surface will seldom effect a permanent cure 
unless the primary cause of sparking is determined and 
corrected. 

Failure of the commutator surface film not only creates 
an unsightly, streaked appearance on the commutator but 
may lead to more serious operating faults. Noisy brush 
operation and sparking usually accompany film failure 
and accumulation of copper in the brush faces is also 
trequently experienced. The latter condition may lead 
to threading or serious grooving of the commutator 
surface. It also tends to disturb the even distribution of 
current among the several brushes on the commutator 
and, extreme cases, results in such faults as glowing of 
the brush face, overheating of individual brushes and 
even burning off of some of the shunt cables. 

Commutators sometimes acquire a highly polished sur- 
face, fairly light in color and free from any type of mark- 
ing, yet accompanied by noisy brush operation and 
indications of high friction between the brushes and the 
cummutator surface. The appearance of such a commu- 
tator surface can well be described as that produced by 
burnishing. Because of the indications of high friction, 
such a surface condition is sometimes defined as a “high 
friction glaze”. The circumstances which result in the 
development of such a surface condition are somewhat 
obscure, however, its favorable effect on brush operation 
can usually be corrected by the use of a mild abrasive 
such as a brush seating stone. This breaks down the glaze 
without seriously disturbing the desirable surface film or 
removing any appreciable amount of copper from the 
commutator. 

Numerous imperfections of commutator surface result 
from atmospheric contamination of various types. Abra- 
sive dust in the air is sometimes the cause of rapid brush 
and commutator wear or may prevent the development of 
a good commutator surface film. Oil vapor tends to build 
up a high resistance film on the commutator which ulti- 
mately breaks down the results similar to those which 
-follow failure of the desirable type of commutator sur- 
tace film. Such faults as glowing and accumulation of 
copper in the brush faces are more pronounced in the 
presence of oil vapor than when the machine is operated 
in an uncontaminated atmosphere. Atmospheric contami- 
nants, such as vapors from alcohol or carbon tetrachloride, 
are especially bad in their effects on brush performance. 
They destroy the normal film on the commutator leaving 
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a raw surface, producing very high friction and lowering 
the contact drop. Sparking, chattering of the brushes, 
threading of the commutator surface and even severe 
commutator wear are some of the effects which follow dis- 
turbance of the normal commutator surface film by at- 
mospheric contamination, 

It is apparent from the foregoing paragraphs that 
good brush performance is dependent to a very large de- 
gree on the condition of the commutator surface. It 
should also be apparent that the nature of the surface 
film is as important as regularity of contour. Space per- 
nits mention of only a few of the commutator surface 
conditions affecting performance but the points which 
have been discussed indicate the need for close attention 
to commutator surface conditions as a part of the overall 
inaintenance program. 

C. G. OLLINGER 


National Carbon Company, Inc. 
New York, N. Y. 


High-Frequeney Bar-to-Bar 
Armature Testing 
(Continued from page 151) 


cause of the input impedence of 500,000 ohms. This means 
that high resistance shorts can be detected. Since alter- 
nating current is circulated in the d.c. armature during 
operation, this high frequency a.c. bar-to-bar test is in 
line with normal operating conditions as referred to volt- 
age. However, the current circulated in the winding is 
very small, and the ability to pick up poor soldered or 
brazed connections is limited. 

This means that if we have one bar with a resistance 
of .001 ohms and in the adjacent bar a resistance of .0097 
ohms, no difference in reading will be indicated on the 
electronic cathode ray tube. High resistance joints cause 
relatively few failures, since the length of the high re- 
sistance part of the circuit is short, resulting in a very 
small increase in the total I°R losses. On the other hand, 
the majority of armature failures occur either by break- 
ing down of the ground insulation and/or the turn-to-turn 
or bar-to-bar insulation. Therefore, the bar-to-bar tester 
is superior (from the standpoint of insulation testing) to 
high-current, millivoltmeter type testers. 

In the course of its use in the shop, the instrument has 
been made rugged. This shop usage has eliminated the 
“bugs” which may be expected in a laboratory-type de- 
velopment. The vacuum tubes are all popular types which 
are in current production. The instrument does not have 
to be recalibrated when a tube is replaced, nor does it 
require specially selected tubes for the oscillator section. 
The tubes give good service in hard production-shop 
usage. The indicating “magic eye’ tube has no moving 
parts and, therefore, has no inertia. This means that 
testing an armature is a fast operation. 

The meter is used to locate a short or partial short 
indicated by the eye tube. It can be read in actual units 
and, therefore, permits calibration of the indication. 

In operation the tester is connected to a 110-volt, 60- 
cycle source of power and the test prod is applied to the 
commutator, so as to span as many bars as possible, with 
the same number of bars on each side of center. The dial 
knob is then turned and the circuit thus tuned so as to just 
close the eye. 

The first bar is then chalked and the operator proceeds 
around the commutator. A shorted bar is indicated by the 
complete opening of the eye. The eye will open partially 
on bars spaced one pole pitch apart away from the short. 
On an open circuit or a crossed coil, the eye overlaps. 


Ratay Mace 
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Welding 
Electrode 
For welding of high-sulphur, high- 
carbon, low-alloy high-strength and 
hardenable_ steels, the Champion 
Rivet Company, Welding Division, 
Cleveland, Ohio, has developed the 
Hy-Lo Electrode, A.W.S. E7015. 
Hy-Lo can also be used to weld 
parts that are to be galvanized or 
porcelain enameled, steel of doubtful 
analysis, manganese or spring steel to 
mild steel, locomotive frames and 
flexible staybolt sleeves, etc. In addi- 
tion to this Hy-Lo, Champion also 
supplies this Electrode in the higher 
tensile ranges of A.W.S. E8015, 
E9015 and E10015. 


Double-End 
Wheel-Mounting Press 


A production de-mounting press, cap- 
able of handling all types of railroad 
wheel sets without the use of spacers 
has been developed by the Watson- 
Stillman Company, Roselle, N.J. The 
double-end machines, with  54-in. 
clearance between bars and a stroke 
at each end of 26 in., are available in 
400- and 600-ton sizes. 

This machine has the ability to 
de-mount Diesel locomotive wheels on 
a production basis without disturbing 
the drive gear. A special beam can 
also be furnished as an extra to re- 
move passenger car wheels without 
pressure being brought to bear on 
the Spicer drive. 

Single-station push-button controls 
initiate all movements of the press. 
Rapid traverse is provided for all idle 
portions of stroke. Positive overstroke 
protection is designed to prevent 
cocking of rams in service. 

The press can also be used far 
mounting car wheels and axle assem- 
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blies, and all the gauges and recording 
instruments necessary for this pur- 
pose are included as part of the stand- 
ard equipment. 


Rear View Mirror 


A combination rear view mirror and 
windshield wing through which the 
engine crew can look back along the 
entire length of the train from a normal 
operating position without distraction 

















The Prime rear view mirror applied to a 
Diesel locomotive 


from the job of operating the train has 
been introduced by The Prime Manu- 
facturing Company, 1669 South First 
Street, Milwaukee 4, Wisconsin. 

The rear view mirror is built into the 
lower portion of the windshield wing and 
utilizes that area of the wing which is 
below eye level and therefore has no 
value for forward vision. The wing as 
well as the mirror can be finely adjusted, 
resulting in protected vision forward 
and clear vision backward, regardless of 
the sitting position of the engineer or 
fireman. 





The Watson-Stillman double-end production mounting and de-mounting press for loco- 
motive and car wheel-sets can de-mount Diesel locomotive wheels without disturbing 


the drive gear 
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The wing is supplied mounted on a 
wood filler block for installation to any 
window. The mirror and wing can be 
furnished for the right or left side of the 
locomotive. It is applicable to road en- 
gines, transfer and switching locomo- 
tives, either steam or Diesel, and to cars 
and cabooses. 


Portable Shear 


An addition has been announced to 
the line of Porto-Shears made by the 
Black & Decker Manufacturing Com- 
pany, Towson 4, Md. The 12-gauge 
Porto-Shear, as the tool is known, 
will cut 12-gauge standard sheet steel, 
approximately two gauges thinner in 
Monel metal and stainless steel, and 
approximately 50 per cent above this 
rating in sheet copper, aluminum, 
lead and other non-ferrous metals. 
This portable shear will follow an 
irregular pattern because the cutting 





The Black & Decker 12-gauge portable 
shears 


blade is always visible, and it will cut 
on a radius as small as 1% in. A rapid 
reciprocating action of the vertical 
blade against the stationary horizontal 
blade. makes the cut. A_ universal 
motor delivers 1,100 strokes per min- 
ute at full load. 

The 12-gauge Porto-Shear may be 
held in any position, over-top to 
rear-end. The handle contains an 
instant-release trigger switch with a 
locking pin for continuous use. The 
shear is full ball-bearing equipped 
except the eccentric which operates 
in a phosphor bronze block. 

Standard equipment includes one 
set of Porto-Shear blades; a set-screw 
wrench; 3-wire cable and plug; trig- 
ger switch with locking pin; and a 
universal motor which operates on 


either alternating or direct current. 
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Low-Rake Shear 


The latest model Cincinnati all-steel 
shear has a capacity of % in. of mild 
steel 12 ft. long and features a very 
low rake or shear angle to the upper 
knife to insure sheared strip with a 
minimum of twist, bow, or camber. 


or reverse-polarity, d.c., to weld a wide 
variety of low-alloy steels. It is especially 
suited for welding low-alloy pipe, includ- 
ing carbon-molybdenum and chrome- 


stabilized carbon-molybdenum and new 
varieties of pipe considered as high- 
tensile. 





The Cincinnati shear which features a low rake angle to the upper knife to minimize 


twist, bow and camber 


The rake is designed to give a mini- 
mum of twist on very narrow sheared 
strips. The model illustrated is.cap- 
able of shearing 10-gauge strips, 4 
in. wide and 10 ft. long, without twist. 

Another feature is the Cincinnati 
light beam shearing gauge. Light in- 
tensity has been increased by ten 
times through the use of General 
Electric projector floor lamps. Table 
lighting has also been increased. The 
light beam shearing gauge is useful 
when shearing to a scribed line in the 
production of gussets and other ir- 
regular shapes. 

This low-rake all-steel shear is made 
by the Cincinnati Shaper Company, 
Cincinnati, Ohio. 


Are-Welding Electrodes 


Four electrodes, designated as types W- 
60, W-61, W-62, and W-95, have been 
developed for use in a wide range of arc- 
welding operations by General Electric’s 
Welding Equipment Divisions, Schenec- 
tady 5, N.Y. The W-95 was developed 
to deposit hard wear-resisting weld metal 
in all positions, using a.c. or d.c. 

Type W-60, designed to meet the need 
for an electrode with a low-hydrogen 
coating, manganese-molybdenum anal- 
ysis, and good usability characteristics, 
is suitable for welding most hardenable 
steels where the hazards of under-bead 
cracking are to be eliminated. The range 
of weldable materials includes low-alloy, 
high-sulphur, high-carbon, high-manga- 
nese, and similar high-hardenable and 
high-tensile steels. 

The Type W-61, a low-hydrogen elec- 
trode of a molybdenum-vanadium com- 
position, can be used with either a.c. 


158 


A low-hydrogen, titania-coated elec- 
trode of 2%-percent nickel composition, 
the type W-62 can be used on steel cast- 
ings of a similar analysis and for pro- 
ducing weld deposits having high-impact 
properties at sub-zero temperatures. Its 
low-hydrogen coating prevents the 
formation of underbead cracks which 
frequently occur when welding harden- 
able steels with conventional electrodes. 


Double-Housing 

Hydraulic Shaper-Planer 
The Rockford Hydraulic  shaper- 
planer employs hydraulic pressure for 
the feeds as well as the table drive. 
It is a fast, small-size planer to handle 





the production of the heavy duty in- 
between work that is too small for 
economical machining on a standard 
planer; yet too large for a shaper. 

The shaper-planer has dual con- 
trols for the rail head and table and 
can be supplied with two tool heads 
with automatic tool lifters for the 
crossrail and two side heads with 
automatic tool lifters, the second 
crossrail head and side heads being 
extra equipment. The machine is built 
in three sizes: 24 in. by 24 in., 30 in. 
by 30 in., and 36 in. by 36 in. Stroke- 
length sizes of 8, 10, and 12 it. are 
built in each size. 

This hydraulic shaper-planer is a 
product of the Rockford Machine 
Tool Company, Rockford, III. 


Hard Surfacing Powder 


An improved hard surfacing powder, 
called Surfaceweld A, has been’ made 
available by the Lincoln Electric Com- 
pany, Cleveland 1, Ohio. The powder, 
to be applied with a carbon electrode, is 
used for depositing a thin chromium car- 
bide type of hard surface that is highly 
resistant to abrasive wear and corrosion. 

The operating characteristics of Sur- 
faceweld A give it a wide field of appli- 
cation. One of its characteristics is its 
ability to be used with an a.c. are with 
a single carbon electrode. It may also 
be applied with a twin carbon arc or 
may be used with d.c. carbon electrode 
negative. 

Surfaceweld A is designed for sur- 
facing applications where the use of 
hard surfacing electrodes is not always 
practical such as on thin work, thin de- 
posits or for use with small a.c. welders. 

It is also used in preference to hard 
surfacing electrodes for certain condi- 
tions of severe abrasion. The powder 
forms a paste when mixed with water 
which adheres to flat and curved sur- 
faces. 

The hardness of the smooth dense de- 
posit of Surfaceweld A is approximately 
54-61 Rockwell C for one layer and 57- 
63 for multiple layers. Hardness de- 








The Rockford double-housing hydraulic shaper-planer 
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pends somewhat on the amount of ad- 
mixture. The deposit develops full hard- 
ness in the as-deposited . conditions ; 
maintains hardness and resists scaling 
at elevated temperatures. Corrosion re- 
sistance is comparable to that of stainless 
steel. 

The advantages of the powder form of 
hard surfacing may be put to good use 
on such jobs as maintaining the cutting 
edge of drill bits, surfacing augurs, 
bucket lips, forming dies, scraper blades 
or cable drums. 


Lubricating 
Oil Testing Kit 


To provide means for quick and simple 
measurements of the condition of lubri- 
cating oil, the Gerin Corporation, P. O. 
Drawer 653, Red Bank, N. J., has added 
a portable equipment kit to its line of oil 





The Taber standard abrasion-testing set 


nately rubbing the flat faces of two re- 
silient wheels over a 4-in. specimen of 
the surface being tested. A range of 
standardized abrasive wheels are avail- 





The Gerin portable lubricating oil testing kit 


testing sets. The kit measures the four 
dangerous classes of contaminants: 1. 
Change in viscosity due to fuel dilution 
or other causes. 2. Amount of the asphal- 
tic and other oil breakdown substances 
considered responsible for deposits. 3. 
Amount of dirt, metal particles, other 
solids and water. 4. Acidity, showing 
whether corrosion is possible. 

The oil from four engines can be ana- 
lyzed for all four classes of contaminants 
in twenty-five minutes, so that changes 
and trends can be detected which give 
advance information that mechanical or 
Operating troubles are in the making. 


Abrasion 
Testing Equipment 


For testing the wearing qualities of ex- 
terior paints and varnishes, interior 
finishes and seat and floor coverings, the 
Taber Instrument. Corporation, 111 

undry street, North Tonawanda, 
N. Y., has developed an abrasion testing 
Set in which wear results from alter- 
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able for testing all types of surface fin- 
ishes, including electroplate, porcelain 
enamel, organic coatings, leather, glass, 
plastics and woven textile fabrics. 

Features include a suction pump with 
a vertical dust receiver having a swing- 
ing nozzle fully adjustable for any thick- 
ness of specimen. As different materials 
require a varying degree of suction 
cleaning while being tested, the control 
unit is equipped with a built-in variable 
transformer for adjusting the speed of 
the suction turbine motor. The control 
panel is also equipped to provide a test 
period of 1,000 cycles, or less, through 
an adjustable timer which automatically 
shuts off the power and enables the 
operator to engage in tabulating results 
or preparing new specimens without 
being concerned about overrunning the 
test. 

Switches on the front of the control 
panel make possible any combination of 
operating conditions, such as -with or 
without vacuum pickup, continuous oper- 
ation without timer or any timing up to 
15 minutes. The control unit is equipped 


for dual operation so that an additional 
abrasion testing unit can be located be- 
side and connected with the control unit, 
thereby permitting two specimens to be 
tested simultaneously using the same 
controls and vacuum unit. 


Magnetic Motor Starter 


A magnetic motor starter and magnetic 
contactor designed to give maximum 
protection to alternating current motors 
up to 50 hp. at 440 volts, has been placed 
on the market by the Trumbull Electric 
Manufacturing Company, Plainville, 
Conn. Improvements claimed for the 


starter are longer contact life, greater 





The starters have silver contacts and 
plastic-encased heater coils 


protection and quiet operation. Under 
factory tests, the silver contacts on the 
starter have given clean “make and 
break” contacts and interruptions for 
millions of operations. 

Two features of the new starter and 
contactor are the relay heaters and the 
plastic-encased coil. The bi-metallic re- 
lay heaters, the maker states, will ac- 
curately follow the heating curve of the 
motor. The relay adjusts easily for auto- 
matic or manual reset when a lever is 
moved. The plastic-encased coil is in- 
tended to give greater life to the wind- 
ings by protecting them from moisture, 
corrosion and abrasion. There is a 
permanent, self-lubricating composition 
impregnated into the plastic that will 
keep the magnet guides sliding smoothly 
and at the same time eliminate low volt- 
age chatter. 


Battery Charge Indicator 


To improve industry’s habits in ‘using 
industrial truck batteries and to prevent 
battery-operation in an overdischarged 
condition, the Gould Storage Battery 
Corporation, Trenton, N. J., announces 
a new charge indicator. It is a dash- 
board mounted instrument which shows 
the state of discharge at any instant 
rather than concealing vital information 
until the danger zone (over-dischatge) 
is reached. It is said to be tamper-proof 
and low in cost. 
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A battery charge indicator mounted on 
the dashboard of an industrial truck 


The indicator is marked-off into four 
sections, each of a different color. Green 
indicates a one-half to full charge, yel- 
low, one-quarter to one-half charge, red, 
zero to one-quarter charge, and pink 
indicates the battery is being used in an 
overdischarged condition. A rugged, all- 
aluminum case, designed for vertical 
mounting, houses the instrument. The 
gauge is read while the truck is actually 
in operation. 

The indicator is a Wheatstone bridge 
type of instrument, and can be used with 
3-, 6-, 12-, 15-, 16-, 18- and 24-cell bat- 
teries, a series of resistors and taps being 
arranged to permit the desired adjust- 
ment. A toggle switch disconnects the 
instrument from the battery during 
charge. 


Dust Preeipitator 
For Passenger Cars 


A dynamic dust precipitator designed 
specifically for passenger car application 
is being made by the American Air Fil- 
ter Company, Inc., Louisville, Ky. The 
unit, which is called the Roto-Clone, is 
driven by a %4-hp. motor, and serves to 
supply air to the car, and to separate all 
the larger size dust particles from the 
air. It is intended for use in combination 
with this company’s Electro-Airmat elec- 
tronic filter which removes small par- 
ticles including smoke. 





Roto-Clone dust precipitator for passen- 
ger car application 
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The dirt-laden air is drawn in at the 
central opening. As the air passes 
through the impeller, it is divided into 
numerous thin streams. The dust par- 
ticles contained in these individual 
streams are precipitated on the blade sur- 
faces and concentrated by centrifugal 
and dynamic forces. When they reach 
the outer edge, they are ejected into a 
secondary air passage which may be seen 
in the illustration, at one side of the clean 
air outlet. 


Portable Ram Bender 


A portable, hydraulic, ram-type bend- 
ing machine, identified as the No. 1402, 
has been added to the line of power 
benders available from the Wallace 
Supplies Manufacturing Company, 1308 
Diversey parkway Chicago 14. Equipped 
with standard die equipment for bend- 
ing up to 2-in. extra-heavy steel pipe, it 
will also bend coils, return bends and 
special curves. Dies are available for 
angle iron, channels, reinforcing’ bars 
and flat bars. 

No repositioning of the dies or re- 
locating of the material is necessary 





The Wallace portable, hydraulic ram-type 
bending machine has a capacity for bend- 
ing up to 2-in. extra-heavy pipe 


when bending up to 180 deg. in one 
continuous operation. An initial setting 
of a duplicator stop will make an un- 
limited number of the same bends where 
desired. 

The bender is push-button controlled, 
and a jog button is incorporated to facili- 
tate set-ups from field measurements or 
bent-wire templates. 


Insecticide Centrifuge 


An electrically powered centrifuge, 
called Microsol No. 202, for breaking 
down insecticide material into micro- 
scopically fine particles has been pro- 
duced by the Mitchell-White Corpora- 
tion, New York 10. The device also dis- 
tributes the insecticide fog, and the 
maker states that the fog particles are 
light enough to be airborne, and are 
projected in a swirling fog so that they 
will ride convection currents and filter 
into small crevices. No heat, pumps, or 
propellent gasses are needed. A 1/3-hp., 
120-volt, universal motor is used to drive 
rapidly whirling discs. A combination 
of centrifugal forces and pressure draws 
the insecticide from the reservoir, re- 
duces it to a microscopic film, and forces 
it across the path of a fan which pro- 
vides diffusion and direction to the mist 





Hession Microsol fog-maker for distribut- 
ing insecticides 


or fog. The unit weighs 11% Ib. and is 
equipped with a translucent nylon reser- 
voir of one quart capacity. 


Railroad Lavatories 


Two railroad-train lavatories of easy- 
to-clean vitreous china with controls 
designed so that passengers can wash in 
running water without the necessity of 
filling a basin that may have been soiled 
by a previous user, have béen developed 
by the Crane Company, 836 S. Michigan 
avenue, Chicago 5. Known as the Lav- 
alux and the Sanicor, a foot pedal con- 
trols the flow of water in each, and a 
hand valve mounted on the top shelf of 
the lavatory makes it possible to adjust 
the warmth of the running water to the 
most comfortable temperature. 

Water is supplied through a single 
spout, which is equipped with a spray to 
prevent splashing when the water is 
running. A pop-up plug, with an oper- 
ating handle at the back of the spout, is 
incorporated for filling the basin when 
necessary. 

The Lavalux is a flat-back lavatory 






























































































The Lavalux installed in a new stream- 
liner coach 
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The Sanicor corner lavatory is 17 in. 
by 17 in. overall 


for wall mounting with overall dimen- 
sions of 18 by 15 in. The Sanicor is a 
corner lavatory, 17 by 17 in. overall. 
Both are available either in white or in 
a variety of colors. 


Carbide 
Thread Chasers 


Carbide-tipped die chasers with ground 
thread forms for selected applications 
on turret lathes, automatics and thread- 
ing machines are available from the 
Jones & Lamson Machine Company, 
Springfield, Vt. .The chasers are effec- 
tive on steel as well as on hard rubber, 
fibre and abrasive materials which rap- 
idly dull ordinary chasers. 

On the turret lathe job illustrated, a 
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¥4-in.-10 NC thread was cut with a 
tangent die head in % of a second at 
2,000 r.p.m., or 400 ft. per min. A high 
quality finish with a class III tolerance 
was obtained. Carbide chasers made it 
possible to machine this stud complete 
with the spindle turning at 2,000 r.p.m. 
for the entire sequence of cuts, thus 
eliminating the need for shifting to a 
low speed for the threading portion of 
the turret-lathe operation. 


Recording Vibrometer 


A recording vibrometer which measures 
and records frequency, displacement, and 
wave shape of mechanical vibration, has 
been announced by General Electric’s 
Special Products Division. 

Built to operate either when mounted 
on a fixed base or held in the hands, the 
vibrometer weighs only 7 lb., and less 
than 8 in. in length. It was developed 
for testing all types of reciprocating and 
rotating machinery within a vibration 
frequency range of 10 to 120 cycles per 
second. It records both steady-state 
and transient vibrations. 

A prod extending from one side of the 
vibrometer is set in motion when held 
against a vibrating body. This motion is 
amplified by a cross-spring arrangement 
and transmitted to a stylus which ink- 
lessly records the vibration on wax pa- 
per, thus making available a permanent 
record for vibration analysis of equip- 
ment. Another stylus produces a timing 
mark near the edge of the wax paper 
every one-third of a second. Both the 
chart speed and the interval between 
timing marks are governed by a syn- 
chronous motor operated from a 115- 
volt, 60-cycle power supply. Two push 
buttons are provided to give chart 
speeds of 1 in. and 3 in. per second. 

Motion of the stylus on the chart can 
be observed through a window in the 
top of the all-aluminum case. One side 
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The recording vibrometer being used to 
check the vibration of the frame of a d.c. 
generator—The continuous strip chart pro- 
vides a permanent record of the test 


of the case can be removed easily, for 
rapid replacement of the wax paper roll 
when its 50-ft. capacity is depleted. 


Taper-Key- 
Drive Spindle Nose 


A standard taper-key-drive spindle nose 
is now being furnished in place of the 
threaded type on the Regal line of lathes 
manufactured by the R. K. LeBlond 
Machine Tool Co., Cincinnati 8, Ohio. 
The change-over has been affected with- 
out sacrifice of center-distance capacity 
of any feature of the Regal lathes. With 
this-type spindle nose, tapered chucks 
and face plates can now be interchanged 
among Regals, LeBlond heavy duties, 
and several other types of lathes. 

With the taper-key-drive spindle nose, 
the operator merely has to line up the 
keyway with the key and shove “home”, 
The loose fit of the thread in the coupling 
collar and on chucks or face plates per- 






The taper-key-drive spindle nose which is 
now standard on all LeBlond Regal lathes 


mits quick attachment and holds se- 
curely without binding. Safety lock-tight 
mountings are included to prevent chucks 
and face plates from flying off the spin- 
dle. 
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A.A.R. Mechanical Division 
Annual Meeting in Chicago 


The annual meeting of the Mechani- 
cal Division, Association of American 


Railroads, will be held in Chicago, 
June 27, 28 and 29. The sessions will 
be held in the Gold Room of the Con- 
gress Hotel. The opening session will 
convene at 10:00 a.m., June 27, and con- 
tinue until 5:00 p.m. The meetings on 
June 28 and 29 will convene at 9:00 a.m. 


Lubrication Engineers To Meet 
in New York in April 


Tue fourth annual convention of the 
American Society of Lubrication Engi- 
neers will be held at the Hotel Statler, 
New York, April 11, 12, and 13. Among 
the more than twenty speakers on the 
program will be Dr. William M. Barr, 
research and standards consultant of 
the Union Pacific, who will speak on 
Railway Rolling Stock Lubrication. 
Demonstration exhibits of lubricants, 
fluids, equipment, and devices covering 
all phases of scientific lubrication from 
ihe laboratory to the bearing will be 
presented at the Lubrication Show which 
will be held concurrently at the Hotel 
Statler with the convention. 


Diesels Cut Use of Coal 10 Million 
Tons in ’48 


DIESEL-ELECTRIC locomotives installed 
by Class I railroads in 1948 displaced 
nearly 10 million tons of coal which 
would have been used as railroad fuel if 
coal-burning steam locomotives had per- 
formed the same proportion of the total 
freight, passenger, and yard service that 
they performed in 1947. This was shown 
by a recent study of the “impact of 
Diesel locomotives on railroad coal ton- 
nage,” made by the traffic department 
of the National Coal Association. 

Comparing 1948 with 1944, the study 
showed that Diesel-electric installations 
of the past four years have resulted in 
displacement of nearly 25 million tons 
of fuel coal annually. The study’s 
showing was summarized in the ac- 
companying table. These figures were 
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derived from calculations which divided 
each year’s average coal consumption 
per service unit (gross ton-mile, pas- 
senger train car-mile, yard switching 
locomotive-hour ) into the total of such 
service units lost by coal-burning steam 
locomotives. 

Data as to service units performed by 
the various types of motive power were 
taken from compilations of the Bureau 
of Transport Economics and Statistics 
of the Interstate Commerce Commis- 
sion. These showed that coal-burning 
steam locomotives handled 60.4 per cent 
of freight-service gross ton-miles dur- 
ing last year’s first nine months, while 
Diesel-electrics handled 20 per cent. For 
the entire year 1947, the respective per- 
centages were 67 and 12.4, while in 1944 
they were 74.8 and 3.60. 

In passenger service, coal-burning 
steam locomotives performed 36.4 per 
cent of the total car-miles during last 
year’s first nine months, and Diesel- 
electrics performed 38.7 per cent. The 
respective (full-year) percentages for 
1947 were 44.3 and 27.2, while in 1944 
they were 60.6 and 8. Coal-burning 
steam locomotives performed 54.6 per 
cent of total yard switching locomotive- 
hours during the first nine months of 
last year, and the Diesel-electrics per- 
formed 36 per cent. Respective 1947 per- 
centages (full year) were 58.3 and 31.8, 
while in 1944 they were 67 and 21.3. 


Bureau of Safety Report 


THE annual report of Director S. N. 
Mills of the Interstate Commerce Com- 
mission’s Bureau of Safety for the fis- 
cal year ended June 30, 1948, sets forth 
in the usual form the results of inspec- 
tion of safety-appliance equipment on 
railroads together with information on 
hours-of-service of railroad employees, 
installation and inspection of signal sys- 
tems, interlocking and automatic train- 
stop and train-control devices, investi- 
gation of accidents, prosecutions for vio- 
lations of railroad safety laws and other 
activities of the bureau. 

During the year under review, 1,072,- 
504 freight cars, 23,870 passenger-train 
cars and 11,748 locomotives were in- 





Coal Consumption Displaced by Increased Use of Diesels for Various 


Types of Service on Class I Roads 














CNet tons) 
Yard 
Freight Passenger switching 
Total service service service 
1948 compared 
| nee Fe Sy | 5,860,810 2,872,320 972,391 
1948 compared 
with 1946 15,102,809 8,080,848 5,707,920 1,314,041 
1948 compared 
with 1945 19,717,492 9,501,643 8,034,540 2,181,309 
1948 compared 
| he Ee 24,843,599 12,787,277 8,797,500 3,258,822 
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spected, as compared with 1,061,699 
freight cars, 24,767 passenger-train cars 
and 12,795 locomotives in fiscal 1947. Of 
the 1948 total, 3.69 per cent of the freight 
cars, 4.13 per cent of the passenger-train 
cars and 4.66 per cent of the locomotives 
were found to be defective, as compared 
to the respective 1947 figures of 3.4 per 
cent, 3.71 per cent and 5.3 per cent. 

Air brakes tested on 2,637 trains (con- 
sisting of 113,085 cars) prepared for 
departure from terminals were found 
operative on 112,958 cars, or 99.9 per 
cent. This percentage was attained, hew- 
ever, after 2,211 cars having defective 
brakes had been set out and repairs had 
been made to brakes on 1,623 cars re- 
maining in the trains. Similar tests on 
1,444 trains arriving at terminals with 
77,817 cars showed that air brakes were 
operative on 97.5 per cent of the cars and 
that an average of approximately 1.3 
cars per train was not controlled by 
power brakes. 

According to the report, 696 reporting 
railroads and private car lines, which 
collectively own 2,163,051 freight cars, 
have equipped 1,673,353 such cars with 
power brakes of specifications comply- 
ing with those set out in the commis- 
sion’s September 21, 1945, order. That 
order, as amended, provides that cars 
used in interchange service must all be 
equipped with the required brakes by 
January 1, 1950, and all other cars used 
in freight service must be so equipped by 
January 1, 1952. The figures show that 
80 per cent of the railroad-owned cars, 
but only 58.9 of the cars. owned by 
private car lines, were equipped as of 
June 30, 1948. 

“Tests of geared hand brakes con- 
ducted by the Association of Ameri- 
can Railroads during the fiscal year 
resulted in certification of one vertical- 
wheel and one horizontal-wheel brake,” 
the report stated. “Up to June 30, 1948, 
13 vertical-wheel geared brakes and 7 
horizontal-wheel geared brakes had been 
certified by that association. Experi- 
mental road-service tests similar to the 
tests heretofore made of the experi- 
mental AB brake cars were conducted 
of the load-compensating brake on the 
Pennsylvania during the months of July 
and August, 1948.” 


“Human Factors in Safety” 


Tue National Safety Council, 20 
North Wacker drive, Chicago 6, has 
released a new series of six sound-slide 
films, entitled “Human Factors in Safe- 
ty”, as an aid in foreman training pro- 
grams. Each film deals with one aspect 
of the complex art of handling people. 
Collectively, they show how to train 
new workers, how to keep experienced 
workers alert, and how foremen can win 
the respect, co-operation and support 
of their men. 

The films are 35 mm., 33-1/3 r.p.m. 
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SAFETY 
RECORD 


The descending curve in this recent chart 
marksa year-by-year reduction in AMCCW wheel 
failures. It compares relative failures during 
equal service periods. 


It shows that the trend to greater safety continues. 
Chilled Car Wheels cast in 1944 surpass their 
own previous record. They had fewer failures 
—during their first 300,000 gross ton miles— 
than those cast in any other year. 


Behind this improvement in safety are (a) higher 
standards of wheel making carried out by mem- 
bers working closely with AMCCW Resident 
Inspectors and General Inspectors, and (b) the 
results of uninterrupted research and tests made 
increasingly strict by AMCCW metallurgists in 


the Association’s laboratories. 





ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
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S1mMMoNS - BOARDMAN PUBLISHING 
CorPorRATION.—James G. Lyne, execu- 
tive vice-president of the Simmons- 
Boardman Publishing Corporation, the 
publisher of the Railway Mechanical 
Engineer, has been elected president to 
succeed Samuel O. Dunn, who continues 
as chairman of the board. Mr. Lyne 
was born on July 10, 1898, in St. Louis, 
Mo. He received the degree of A.B. 
from the University of Kansas in 1920 
and the degree of Ph.D. from New York 





James G. Lyne 


University in 1946. He began his career 
with the Chicago, Rock Island & Pacific 
at Herington, Kan., in 1914, and for 
fifteen months served successively as a 
laborer in the car department, as ma- 
terial clerk, timekeeper, file clerk, and 
M.C.B. clerk. During summer vacations 
while at college he served variously as 
extra gang timekeeper, rodman, ballast 
inspector, and extra clerk in the office 
of the superintendent of the Rock Island 
at Herington, and in the general engine- 
house foreman’s office at Kansas City, 
Kan. In 1919 he became a special agent 
in the Bureau of Labor Statistics in 
Washington, D.C., and in 1920, a re- 
porter for the Daily News at New York. 
He became associate editor of the Rail- 
way Age (a Simmons-Boardman pub- 
lication) in 1920; financial editor in 
1928; assistant to editor in 1938; as- 
sistant to chairman of the Simmons- 
Boardman Publishing Corporation in 
January, 1947; co-editor of the Rail- 
way Age in October, 1947, and also 
executive vice-president of Simmons- 
Boardman in February, 1948. Mr. Lyne 
has been a director of the corporation 
since 1943. 


e 


WaucuH EgurpmMent Company.—Dan 
Call has been appointed southeastern 
sales representative of the Waugh 
Equipment Company, with headquar- 
ters at Richmond, Va. Mr. Call is 38 
years old. He was educated at Wood- 
berry Forest School and the University 
of Virginia. After graduation in 1931, 
he went with the Richmond, Fredericks- 
burg & Potomac, where he served in 
the car and locomotive shops as drafts- 
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Dan Call 


man, air-conditioning supervisor, me- 
chanical inspector and representative and 
as general foreman of the locomotive 
department. About a year ago, he estab- 
lished his own business as manufactur- 
er’s representative for the southeastern 
area. 


4 


TEMPLETON, KENLY & Co.—William 
E. Gahl, who has been associated for 20 
years with Templeton, Kenly & Co., Chi- 
cago, manufacturers of Simplex Jacks, 
has been appointed chief engineer of the 
company. He succeeds F. J. Jakoubek, 
who has resigned. 

Mr. Gahl was born on November 20, 
1904, at Chicago, and attended Armour 





William E. Gahi 


Institute and Morton Junior College in 
that city. He joined the engineering de- 
partment of Templeton, Kenly & Co., in 
February, 1929. 


4 


Raymonp L. SmitH ASSOCIATES.— 
Harry S.C. Folk, sales engineer for the 
Electric Storage Battery Company for 
the last 30 years, has joined the staff of 
Raymond L. Smith Associates, New 
York representatives of the Automatic 
Transportation Company, Chicago. Mr. 
Folk will deal exclusively with railroads 
which maintain purchasing offices in 
eastern New York state. 








WESTINGHOUSE AIR BRAKE Com- 
PANY.—George L. Cotter, whose ap- 
pointment as director of engineering of 
the Westinghouse Air Brake Company 
at Wilmerding, Pa., was reported in the 
February issue, is a graduate of the Uni- 
versity of Michigan. He has been asso- 
ciated with Westinghouse Air Brake 
since 1923, and served in various capaci- 
ties in the engineering department and in 
the general office until his appointment 
in 1929 as district engineer for the Pitts- 
burgh (Pa.) district. In 1940 he was 





George L. Cotter 


appointed commercial engineer ; in 1943, 
western district engineer at Chicago; in 
1945, assistant western manager, and in 
March, 1947, western manager. 


. 


ELectric StToRAGE Battery Com- 
PANY.—The railway and motive power 
sales activities of the Electric Storage 
Battery Company have been combined in 
a new division to be known as the rail- 
way and motive power sales division. 
William Van C. Brandt, formerly mana- 
ger of Exide’s motive-power battery 
sales, has been appointed manager of the 
new division. 


¢ 


INTERNATIONAL NicKEL CoMPANY.— 
John F. Thompson, executive vice-presi- 
dent of the International Nickel Com- 
pany since 1936, has been elected presi- 
dent to succeed Rober: C. Stanley, who 
will continue as chairman of the board. 
Paul D. Merica, vice-president since 
1936, has become executive vice-presi- 
dent. Henry S. Wingate, secretary since 
1939, has become a vice-president and 
will continue as secretary. 


+ 


TIMKEN ROLLER BEARING COMPANY. 
—Seward T. Selvage, formerly assistant 
district manager in the Cleveland, Oh’o, 
office of the Timken Roller Bearing 
Company, has been made sales promoticn 
manager, with headquarters in Canton, 
Ohio. T. F. Rose, Cincinnati, Ohio, 
branch manager for Timken’s service 
sales division, has become manager © 
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E ARE NOW delivering an order 
of 22 locomotives of the 2-8-4 type to the 
Louisville and Nashville Railroad Co. 


Modern steam locomotives like these will show 
a good return on their investment. With 
planned scheduling, they can deliver more 
ton-miles of freight per dollar of investment 
than any other type of locomotive. 





22 for the 
L&N 


by LIMA-HAMILTON 


Some pertinent data: 















Class M-1 

Service: Freight 

Road Nos.: 1970-1991 

Tractive Force, with Booster: 79,290 Ib. 
Cylinders: 25” x 32” 

Drivers, Diameter: 69” 

Weight on Drivers: 267,500 Ib. 
Weight on Front Truck: 52,900 Ib. 
Weight on Trailing Truck: 127,700 Ib. 
Total Weight of Engine: 448,100 Ib. 
Fuel: Soft Coal 

Grate Area: 90 sq. ft. 

Steam Pressure: 265 Ib. 

Tender Capacity: 22,000 gal., 25 tons 
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HAMILTON 


CORPORATION 





Welding Co. 


March, 1949 


DIVISIONS: Lima, Ohio—Lima Locomotive Works PRINCIPAL PRODUCTS: Locomotives; Cranes and 
Division; Lima Shovel and Crane Division. Hamil- shovels; Niles heavy machine tools; Hamilton 
ton, Ohio—Hooven, Owens, Rentschler Co.; Niles diesel and steam engines; Hamilton heavy metal 
Tool Works Co. Middletown, Ohio — The United stamping presses; Hamilton-Kruse automatic can- 







making machinery; Special heavy machinery 
Heavy iron castings; Weldments. ¢ 
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Timken Roller Bearing Service & Sales, 
Ltd., Toronto, Ont. Mr. Rose succeeds 
the late C. E. Webster. He is succeeded 
at Cincinnati by H. C. Telford, formerly 
assistant manager of the Timken branch 
in Atlanta, Ga. 


¢ 


GENERAL AMERICAN ‘TRANSPORTA- 
TION CORPORATION.—The General 
American Transportation Corporation 
has moved from 209 W. Jackson boule- 
vard to 131 South Wabash avenue, Chi- 
cago 2, its field erection division; its 
engineering department, and the pur- 
chasing department for its plate and 
welding, process equipment and plastics 
divisions. 


€ 


AMERICAN LUMBER & TREATING Co. 
—The American Lumber & Treating Co. 
has opened new sales offices in Phila- 
delphia, Pa., and Baltimore, Md. J. P. 
Johnson, Jr., formerly at the company’s 
Washington, D. C., office, has been ap- 
pointed sales representative in Phila- 
delphia, and W. E. Wilkins, recently in 
the New York sales department, has been 
appointed sales representative in Balti- 
more. Both men will work under the 
direction of C. D. Bird, district manager 
in Washington. 


4 


GENERAL Motors CORPORATION, 
EvLectro-MortiveE Division.—Andrew G. 
Finigan, formerly superintendent of the 
locomotive division, Electro-Motive Di- 
vision of General Motors Corporation, 
La Grange, IIl., has been appointed man- 
ager of the firm’s new plant No. 3 at 
Cleveland, Ohio. 

Mr. Finigan, prior to his association 





Andrew G. Finigan 


with Electro-Motive in 1923, served as 
a toolmaker at the General Electric Com- 
pany in Schenectady, N. Y. In 1908 he 
became a member of the crew which 
subsequently built the original G. E. 
gasoline-electric rail cars. Later, after 
G. E. abandoned construction of rail 
cars, he became an automobile dealer at 
Erie, Pa. He then joined Electro-Motive 
at Cleveland. He became superintendent 
of the locomotive division at La Grange 
in 1935. 
¢ 

ErNEst KuEHN, formerly Pacific 
Coast regional manager for the Electro- 
Motive Division of General Motors Cor- 
poration, and more recently an adviser 
to the firm, has retired. Mr. Kuehn first 
entered service with the company in 
1923, when it was known as the Electro- 
Motive Engineering Corporation. Be- 
fore that he worked for the General 













Diesel switchers of 600 and 1,000 hp. are now being built at the rate of one each 
working day at the new Cleaveland, Ohio plant of the Electro-Motive Division, 
General Motors Corporation.—The plant, which was purchased from the Navy last 
yeer as noted in the September, 1948, issue, page 533, is devoted exclusively to 
the manufacture of switching locomotives 
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Electric Company when it was produc- 
ing rail cars, and for the St. Louis 
Southwestern as superintendent of motor 
cars. In 1936 he was appointed fac- 
tory manager at La Grange, Ill. In 





Ernest Kuehn 


1942, for reasons of health, he became 
special representative of a General Mo- 
tors’ vice-president. He was appointed 
Pacific Coast regional manager in 1944. 
In July, 1948, he relinquished that post, 
but remained with the firm in an ad- 
visory capacity until January 1, 1949. 


ca 


BAKER RAULANG Company, W. B. 
Landers, 702 M & M building, Houston 
2, Tex., has been appointed district sales 
representative in southeast Texas of 
the Baker industrial truck division of 
the Baker-Raulang Company. 


+ 


HuntT-SPILLER MANUFACTURING Cor- 
PORATION.—E. J. Fuller, executive vice- 
president and general manager of the 
Hunt-Spiller Manufacturing Corpora- 
tion, has retired. 

Mr. Fuller was bern in Clinton, Iowa, 
in 1883. He began his career as a ma- 
chinist apprentice in the employ of the 


E. J. Fuller 


Chicago & North Western, at Clinton, 
and continued there as machinist after 
completing his apprenticeship. Later, he 
was appointed to a supervisory position 
in the mechanical department. From 
1911 to 1913 he was chief inspector of 
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FIRST IN THE BACKSHOP 


Because it does the toughest cleaning jobs efficiently and 
economically, Wyandotte No. 11 Cleaner ranks high with 
railroad maintenance men. 

No. 11 Cleaner was developed especially for cleaning 
oil, grease and dirt from dismantled locomotive parts — 
and for cleaning compressors by pumping the hot solution 
through the compressor. 

No. 11 is all-soluble. Its concentration requirements 
are low and it holds its strength in solution for a long time. 


WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN e SERVICE REPRESENTATIVES IN 88 CITIES 


March, 1949 


Even where the cleaning solution has to be held at tem- 
peratures less than boiling, it provides fast, positive 
cleaning action. 


Wyandotte Chemicals Corporation, with its own 
sources of raw materials, makes the complete line of 
specialized railway cleaners. Whatever your cleaning 
needs may be, it will pay you to get in touch with your 
nearest Wyandotte Representative. He’s always at your 
service. 





andotte 


REG. U. S. PAT. OFF. 
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RUB-BUB’ 


RAILROAD SAFETY FLOORING 


Outlasts steel! Reduces pay accidents! 
Used by 7 Class 1 roads! 





BLACK TREAD 








Rub-Bub Heavy-Duty Safety 
Step Plate with highly visible 
white safety step edge (detach- 
able). Note strong, cupped 
Perma-Lok metal backing. 


Microphotograph (enlarged 30 
diameters) shows fibrous, non- 
skid texture of Rub-Bub syn- 
thetic rubber compound. 


HICH single feature do you 

value most in railroad floor- 
ing: Safety, long life, or appearance? 
You get all three by specifying 
RUB-BUB Heavy-Duty Safety Step 
Plate, made from RUB-BUB syn- 
thetic rubber compound. 

Its highly visible white step edge 
contains a high percentage of live 
rubber... prevents shattered shin- 
bone accidents ... reduces costly 
damage claims! Wide grooves drain 
water ‘wage .. small squeegee ribs 
gtip shoe soles tighter. “Toothy” 
texture of RUB-BUB compound is 
never slippery wet or dry. 

You also get years of extra life 
because RUB-BUB step plate is 
thicker... stronger. A full 5/16 inch 
thickness of sinewy RUB-BUB com- 


= 


ALL-BLACK STEP 
PLATE MOLDED IN 
ONE PIECE ALSO 
AVAILABLE 








AISLE TREAD 
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WHITE EDGE 


pound is double-bonded (mechani- 
cally and chemically) to rigid Perma- 
Lok metal backing, eliminating ex- 
cessive “growth.” Resilient step 
edge flexes with shifting passenger 
weight...resists chopping, gougin 
action of sharp heels. Dirt and air- 
borne abrasives accumulate in deep 
grooves below contact surfaces. 


Exclusive Dri-Foot design, a 
feature of RUB-BUB step plate, 
is also a feature of RUB-BUB vesti- 
bule plate, aisle tread and underseat 
flooring. This matched installation 
improves appearance . . . assures 
safety andlong flooring life through- 
out the car. Write today for samples 
of RUB-BUB safety flooring—the 
big value in railroad flooring. 


RUB-BUB 





SAMUEL MOORE & CO. Mantua, onto 


IN CANADA RAILWAY & POWER ENG. CORP. 
Montreal © Hamilton © Windsor 
Toronto * North Bay * Winnipeg 
Vancouver * Neranda * New Glasgew 


*T. M. REG. U. S. PAT. OFF. A-1966 











new equipment for the C. & N. W., at the 
Schenectady, N.Y., plant of the Ameri- 
can Locomotive Company. He became 


mechanical representative for Hunt- 
Spiller in 1914; assistant sales manager 
in 1927, and sales manager in 1928. Mr. 
Fuller was elected executive vice-presi- 
dent in 1936, and also general manager 
in 1942. 
+ 
CLARK EQuipMENT CoMPANy.—The 
Bond Industrial Equipment Company, 51 
Clarkson street, New York, has been 
appointed distributor of the complete 
line of Clark Fork-Lift trucks and indus- 
trial towing tractors. 
¢ 


GENERAL AMERICAN TRANSPORTATION 
Corporation.—F. E. Cheshire, formerly 
vice-president of the Chicago, Indian- 
apolis & Louisville, has been appointed 
sales engineer of the General American 
Transportation Corporation. Mr. Che- 
shire, in his new post, recently departed 
by air for the Far East. 


¢ 


CorpLey & Hayes.—lWilliam J. Mays 
has been elected a vice-president, and 
H. Douglas Chisholm secretary of Cord- 
ley & Hayes. 

+ 


Erwin J. ScHMIpT, sales manager of 
the railway division of the Dayton Rub- 
ber Company, Dayton, Ohio, has re- 
signed. 


. 


AMERICAN BRAKE SHOE COMPANY.— 
Harry D. Sweeney, sales engineer of the 
American Brake Shoe Company, has 
been appointed sales manager of welding 
products for the American manganese 
steel division, with headquarters as be- 
fore in Chicago Heights, IIl. 

Mr. Sweeney has been associated with 





Harry D. Sweeney 


American Brake Shoe since 1945. ife 
was formerly with the Acme Steel Com- 
pany and during World War II served 
as a first lieutenant with the Uni‘ed 
States Army in England and France. 


@ 

Pyie-NaTIonaL Company.—Ralp/: 3. 
Black has been appointed district m- 
ager of the Pyle-National Compa’, 
with headquarters in the Chronicle bu’. | 
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PRODUCTS 
For Railroads 


SUPERHEATERS 

FEEDWATER HEATERS 

EXHAUST STEAM INJECTORS 
STEAM DRYERS 

PYROMETERS 

THERMOSTATIC HEATER VALVES 


FLUE WASHERS 
& 


FORCED RECIRCULATION 


STEAM GENERATORS FOR 
TRAIN HEATING 


For Stationary and Marine Power Plants 
Complete steam generating units comprised of 
all types of boilers, fuel burning and related 
equipment for capacities from 1,000 to 1,000,- 
000 Ib. of steam per hr. 

e*> For Pulp Mills 


Units for recovery of chemicals and waste heat. 


For Process Industries 
Mills, pulverizers, air separators and flash dry- 
ing systems for grinding, drying and separa- 
tion. Pressure vessels, columns, towers, tanks. 

For Synthetic Oil Plants 
Steam generators, separately-fired superheaters, 
gas generators, catalyst reactors. 

For Municipalities 


Flash drying and incineration systems for sew- 
age sludge. 


For Homes 
Automatic gas and electric water heaters. Soil 
pipe. 
s 


PROPERTIES 
Affiliated Companies 


The Superheater Company, Ltd., Montreal 
The Superheater Company, Ltd., Lond 

The Superheater Company, Pty., Ltd., Sydney 
Compagnie des Surchauffeurs, Paris 


Combustion Engineering Corporation, Ltd., 
Montreal 


Combustion Engineering de Mexico, S. A., 
Mexico, D. F. 


Combustion Engineering Ltda., Rio de Janeiro 


Combustion Publishing Company, Inc., 
New York 


Stein et Roubaix, Paris 

N. V. Carbo-Union Industrie Maatschappij, 
Rotterdam 

Kohlenscheidungs-Gesellschaft, m.b.H., 
Stuttgart 





Manufacturing Plants 


U. S. A.—Chattanooga, Chicago, East Chicago, 
Monongahela, St. Louis 

Canada—Sherbrooke, Quebec 

Abroad—Manchester, Eng.; Paris and Roubaix, 











Aan ouncing 
the meryer 


THE SUPERHEATER COMPANY 


AND 


COMBUSTION ENGINEERING CO., INC. 
UNDER THE NAME 


COMBUSTION ENGINEERING-SUPERHEATER, INC. 


The Superheater Company and Combustion Engi- 
neering Company, Inc. have been closely associated 
since their affiliation during 1933. As a major part 
of the activities of both companies involves the 
manufacture of related components of steam gen- 
erating units, this fact prompted the taking of steps 
in the direction of merger shortly after affiliation. 
The resulting experience justified the unifying of the 


two organizations to achieve common objectives. 


There will be no change of addresses of the New 
York or Chicago offices or of the plant at East 
Chicago, Ind.; and the personnel with whom you 


have been dealing will continue at your service. 


The new company will continue all past activities 
of Superheater and Combustion as summarized at 
the left, and will be able to offer the combined 
facilities and services of both organizations on a 


world-wide scale. 


THE SUPERHEATER COMPANY 


Division of COMBUSTION ENGINEERING - SUPERHEATER, INC. 
60 East 42nd Street, NEW YORK 
122 S. Michigan Ave., CHICAGO 

Montreal, Canada, THE SUPERHEATER COMPANY, LTD. 































Nothing equals Rust-Oleum 
—the proved rust preventive 
—for the lasting protection 
of metal—especially in closed 
or inaccessible areas where 
condensation due to tempera- 
ture changes breeds rust. 











@ Rust-Oleum cuts prepara- 
tion time. No sandblasting 
or chemical cleaners are 
necessary. 


@ Rust-Oleum outlasts ordi- 
nary materials two to ten 
times depending on condi- 
tions. 

@ Easy to use — Rust-Oleum 


assures lasting protection 
that resists rust-producing 
conditions. 
























































* Apply by brush, dip or 
spray .. . in less time. 
Also available in small con- 
tainer sizes for economical 
distribution and field use. 
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RUST-OLEUM 


Stops Rust! 


Day and night—twenty-four hours a day—rust 
attacks railroad properties. Stop its deadly ravages 
by providing Rust-Oleum protection. Rust-Oleum 
coats metal with a tough, pliable moistureproof 
film that lasts years longer. It’s the proved answer 
to many rust problems. 


Rust-Oleum can be applied effectively and eco- 
nomically on all metal surfaces now in service— 
even where rust has already started. Merely wire- 
brush to remove scale and loose rust. Rust-Oleum 
merges the remaining rust into a rust-resisting, 
durable coating that defies time and the elements. 


Save time and labor. Avoid frequent and costly 
replacements. Protect your properties with Rust- 
Oleum. Specify Rust-Oleum on new equipment, 
for re-building jobs . . . and for maintenance. 


Get the facts now! Write for catalog containing 
complete information and recommended applica- 
tions, Tell us your specific rust problems and we 
will gladly send you definite suggestions for 
Rust-Oleum applications. 


RUST-OLEUM Corporation 








2419 Oakton Street Evanston, IIlinois 





ing, at Houston, Tex., with jurisdiction 
over the company’s operations in Texas, 
Oklahoma, New Mexico, Colorado, and 
that part of Louisiana west of the Mis- 
sissippi River. 

Mr. Black has until recently been asso- 
ciated with the R. P. Devine Construc- 





Ralph B. Black 


tion Company at Sterling, Ill. He was 
born at Denver, Colo., and is a graduate 
of the University of Colorado. He served 
as a consulting engineer in Houston from 
1934 to 1942, and then spent 4% years in 
the U. S. Army Engineers Corps during 
World War II, being discharged as a 
major. 


GENERAL ELectric Company.—John 
J. Huether, manager of the transporta- 
tion division of the General Electric 
Company since April, 1948, has been 
appointed also manager of the central 
station division to succeed Ralph M. 
Darrin, who has been elected a commer- 





John J. Huether 


cial vice-president and assigned to cus- 
tomer relations work in the New Eng- 
land territory. 

Mr. Huether is a graduate of Notre 
Dame University (1922) with a degree 
in electrical engineering. After gradua- 
tion he joined General Electric’s test 
course as a student engineer. A year 
later, he was assigned to the alternating 
current engineering department. He 
transferred to the steel mill section of 
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Ue to the Yumute 
STEAM GENERATION by 
the Lorcecl RECIRCULATION PRINCIPLE 


2300 - 3000 - 4000 - 5000 Ib. of steam 
per hr. * Completely automatic * Ample 


I's the "5 g safety factors 
STEAM GENERATOR 
for 

TRAIN HEATING 


STATIONARY (small) 


MARINE (small) 











Tried and proved 
by hundreds of 


applications in 





Europe and among 
the largest power 


plants in the world. 


Use where small, 
THE 


compact and SUPERHEATER 


automatic generators _ Ue 


are required. Division of COMBUSTION ENGINEERING - SUPERHEATER, INC. 


Representative of AMERICAN THROTTLE COMPANY, INC. 





60 East 42nd Street, NEW YORK 
122 S. Michigan Ave., CHICAGO 
Write for Montreal, Canada, THE SUPERHEATER COMPANY, Ltd. 








Literature 





Superheaters * Superheater Pyrometers - Exhaust Steam Injectors - Steam Dryers - Feedwater Heaters - Steam Generators - Oil Separators - American Throttles 
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Patents 
Pending 


MODEL M 


For Manual Transition 


Locomotive Operation 


The answers to these and many other pertinent ques- 
tions relative to the handling of Diesel locomotives are 
indicated by VALVE PILOT DIESEL LOCOMOTIVE 


“ DIESELOMETER’ 


TRADE 


PRODUCTS 


Wide the Story of 


MARK 


Diesel-Electric 


What are the best operational procedures for your pro- 
file? What causes overloads, flashovers, traction motor 
failures? 


OPERATION RECORDERS. 
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ORPPRATION 





the industrial department in 1924; was 
appointed manager of sales in the ma- 
chinery manufacturers section in 1931, 
and manager of the mining and steel mill 
section of the industrial department in 
1937. 


aa 


AMERICAN LocoMoTIVE COMPANY.— 
Sherman Miller, vice-president in charge 
of production engineering of the Ameri- 
can Locomotive Company at Schenec- 
tady, N.Y., has been appointed consultant 
to the Locomotive Division. R. J. Finch, 
chief mechanical engineer, has assumed 
direct supervision of the engineering de- 
partment and will report to the manager 
of the Locomotive Division. 





Sherman Miller 


Mr. Miller began his career in 1895 in 
the erecting shop of the Brooks Locomo- 
tive Works, a predecessor of the Amer- 
ican Locomotive Company, at Dunkirk, 
N.Y. Four years later he transferred to 
the Brooks Drawing room. He studied 
mechanical engineering at Purdue Uni- 
versity (class of 1905) and in 1907 was 
transferred from the drawing room at 
Dunkirk to Schenectady. In 1916 he 
was appointed superintendent of the gen- 
eral drawing room and, in 1941, chief 
mechanical engineer. In 1946 he was 
elected vice-president. 


¢ 


COMBUSTION ENGINEERING - SUPER- 
HEATER, Inc.—Included among the oi- 
ficers of this company, which is a merger 
of the Combustion Engineering Com- 
pany and the Superheater Company as 
noted on page 124 of the February issue, 
are Bard Browne, vice-president; R. /. 
Van Meter, vice-president, and F. /. 
Dolan, assistant secretary. 


¢ 


Brack & DeEcKER MANUFACTURINS 
Co.—The Black & Decker Manufactur- 
ing Co., Towson, Md., has removed its 
Chicago sales and service station to % 
new building at 1100 W. Jackson boule- 
vard. R. G. Horner is branch manage 
James F. Moore, service engineer 4 
Chicago, is now sales engineer at Ch:- 
cago. T. J. Waters succeeds Mr. Moot’ 
as service engineer. W. E. Boyles, set 
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LOCOLIIOTIVES 





THIS BENCH PIPE VISE 


CLUEUUV ARTE DAG G ecrmemcad 


SUehibare 


























Fei EAD Pipe Vises are equipped 


with handy pipe rests and benders ... 














@ ricerp bench vises make your work extra easy, fast, 
efficient. Integral pipe rests support pipe firmly. Handy 
built-in benders won’t mar or flatten pipe. LonGrip 
jaws of heat-treated tool-steel have bulldog grip but 
are easy on polished pipe or tubing. 8 sizes for pipe to 
6." mia bench, post, stand and Tristand vises, yoke 
and chain types... give you more for your money. 
Buy them at your Supply House. 






























































WORK-SAVER PIP 


THE RIDGE TOOL CO. ¢ ELYRIA, OHIO 
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ice engineer at New Orleans, La., has 
been transferred to Cleveland, Ohio, as 
sales engineer, and R. B. McClellan suc- 
ceeds Mr. Boyles as service engineer at 
New Orleans. Thomas Rogers has been 
promoted to the position of sales engi- 
neer at Dallas, Tex. 


& 

NEWHALL-MARSHALL-WoOop. — David 
Newhall, John S. Wood and Charles A. 
Marshall have incorporated under the 
firm name of Newhall-Marshall-Wood, 
with offices at 30 Church street, New 
York 7, to engage in purchase and sale 
of surplus, obsolete and scrap railroad 
cars, locomotives, parts, and other kinds 
of equipment. 


* 

Bupp Company.—Negotiations are 
under way between the government and 
the Budd Company for the purchase oi 
the Red Lion plant at Philadelphia, Pa. 

Edwin F. Bates, works manager of the 
Red Lion plant has been appointed plant 
manager, and Lee N. Blugerman, assis- 
tant works manager, has been appointed 
works manager. 


. 


BALDWIN Locomotive Works.—D. R. 
Staples has been appointed manager of 
the Diesel locomotive engineering de- 
partment of the Baldwin Locomotive 
Works, and Ralph A. Miller has been 
appointed section manager, electrical 
section, of the same department. 


¢ 


Morton GRERORY CORPORATION, NEL- 
son Stup WeEtpinc Division. — The 
Victor Equipment Company, San Fran- 
cisco, Calif., has been appointed as ex- 
clusive distributor for Nelson Stud 
Welding equipment and products in the 
Pacific coast area. The distributorship 
will cover both sale and rental of Nel- 
son Stud welding guns and control units, 
and sale of Nelson flux-filled studs and 
other fasteners in California, Oregon, 
Washington, Nevada and Idaho. 


Sf 


AMERICAN STEEL FOUNDRIES— 
Thomas Drever, president of American 
Steel Foundries since January 19, 1939, 
has been elected chairman of the board. 
C. C. Jarchow, vice-president, with gen- 
eral executive duties, since January, 
1947, has been elected president to suc- 
ceed Mr. Drever. C. E. Grigsby, for- 
merly assistant vice-president, has been 
elected a vice-president. 

Mr. Drever was born on May 2, 1882, 
in Edinburgh, Scotland, and was eduw- 
cated at the Royal High School there. 
He began his business career as a char- 
tered accountant in Scotland in 190>. 
Later in the same year he came to New 
York, where he was a certified public ac- 
countant until 1907. He then moved to 
Boston, Mass., and on April 28, 1919, 
joined American Steel Foundries as cot- 
troller. Mr. Drever resigned this pos'- 
tion on November 6, 1924, to assume the 
presidency of the, Wahl Company, now 
Eversharp, Inc. He rejoined American 
Steel Foundries, as secretary and treas- 
urer, on March 7, 1929, at which time he 
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More 


Boosters® 





The 22 new 2-8-4’s built by Lima-Hamilton for the 
Louisville and Nashville Railroad Company are equipped with 


Type E-1 Boosters. 


These locomotives, designed for freight service, have a rated tractive 
effort of 65,290 lb — with an additional 14,000 lb supplied by the 
Boosters. The Booster increases the tractive effort of the main A N D 
engine by 21.5% — which can be directly translated into greater 


tonnage per train — and lower ton-mile costs. NASH Vi L L E 








The Booster is one of several Franklin products which can be applied to 


new and existing locomotives to increase capacity or reduce operating costs. 


FRANKLIN RAILWAY SUPPLY COMPANY 


A CORPORATION 


NEW YORK e CHICAGO e MONTREAL 
STEAM DISTRIBUTION SYSTEM * BOOSTER * RADIAL BUFFER * COMPENSATOR AND SNUBBER * POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS * DRIVING BOX LUBRICATORS * STEAM GRATE SHAKERS * FLEXIBLE JOINTS * CAR CONNECTION 
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was elected also a member of the board 
’ . . 
What's of directors. Three years later he was 


BATTERY BALANCE ? Beyer ih thee dlakeen of 0 Grille 


SE SIGNERS demand full Wheel Company and a member of the 


ethciency from every inch 


of space, each pound of 

weight, in acar lighting and 

air conditioning battery! 
-OPERATING MEN say, 

“and give it capacity to do 

the job well under all 

conditions!” 

-MAINTENANCE MEN 
say, “Yes, but keep it rug 
Ged! Don't sacrifice strength 
and long life for space, 
weight or capacity!” 

- OFFICIALS and cost men 
say, “Wait a minute! We 
can’t afford such a special- 

, ized battery!” 

V K.W. keeps ‘em all happy 
that’s BATFERY 
BALANCE! 


Thomas Drever 


governing boards of the Railway Busi- 
ness Association and the National In- 
dustrial Conference Board. 

Mr. Jarchow was born in Chicago in 
1894. He is a certified public accountant 
of Illinois. He joined American Steel 


Cc. C. Jarchow 


Foundries in May, 1912, and was ap- 
pointed controller in October, 1924. In 
January, 1943, he was elected vice- 
president and controller. He has been 
a director of A.S.F. since September, 
1943. 


¢ 


NATHAN MANUFACTURING COMPANY. 
—M. W. McMahon, J. W. Rapp, an‘ 
Joseph Schultz, Jr., have become mem 
bers of the Nathan organization, wor! 
ing out of Buffalo, N.Y.; Roanoke, V 
and Albany, N.Y., respectively, under 
¢ 7 » Y the jurisdiction of W. S. Harris, eastern 
Kk * .\ * i n™ T kK R } district manager. D. M. Vance, another 
new member of the company, is worki; 
a . q> VE | 41 XN Y | out of San Antonio, Tex., under C. J. 
- A a S Bi q° a Banning, western district manager. \ir 
McMahon was formerly assistant mas.°T 
mechanic at the Syracuse, N.Y., term! 
38705 N. LINCOLN AVE. Foot of MONTAGUE ST. of the New York Central System; 1 
CHICAGO 13 ma itiT1) 4 Rapp was previously with the Loco: 


tive Firebox Company; Mr. Schultz w 
formerly with the American Locomot:” 
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PPPOE . 
Standardized by 
leading railroads 


ae, 
Supplied in all 
A.A. R. sizes 
ete ali ee 


No. 8—41/,"x 8" 
No. 9—5 "x 9" 
No. 10 — 51/a"x10" 
No.1 —6 "xii" 
No. 12 — 6l/o"x12" 


T-Z 


DUST GUARD 
WELL PLUG 


























1. Economical 
2. Keeps waste sponging much cleaner 
3. No waste 


4. 
5. 


6. 
7. 
8. 


10. Success-proved, after 3!/2 years’ actual road service tests 
ll. Meets A. A. R. specifications 
12. Patented—No. 2,417,853 




















Special material 
Light weight 
Unbreakable 
Flexible 


Stays in place 
9. MINIMUM LABOR 






























T-Z RAILWAY EQUIPMENT CO., INC. 
G. $. TURNER, PRESIDENT 
8 South Michigan Avenue, Chicago 3, Illinois 


SPRINGS 

















Good Vado, Seohns 
wivtla (Go0d Socwngs 


Good springs pay dividends: in freight sex 
the incidence of damage to lading, in pasg 
by providing a more comfortable ride for™ 
passengers. Good springs, too, 
reduce damage to tracks and 

equipment, and save maintenance 

and replacement costs because 

of their inherently longer life. 


American-Fort Pitt Car and Locomo- 

tive Springs have been demonstrating 3 
the economy of quality for more 4 
than 60 years. A i 

copy of the American- i 

Fort Pitt handbook on 

springs will be 

mailed on request. 


EQUIPMENT 
Nv 


AMERICAN-FORT PITT SPRING DIVISION 


H. K. PORTER COMPANY, Inc. 


PITTSBURGH 22, PENNSYLVANIA ~< District Offices in Principal Cities 
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Company, and Mr. Vance was formerly 
assistant vice-president, motive power 
and machinery, of the Southern Pacific 
of Mexico. 


om 


HAMMOND MACHINERY BUILDERS, 
Inc.—Henry J. Kingsbury, chief engi- 
neer of Hammond Machinery Builders, 
Inc., Kalamazoo, Mich., has retired from 
that position after 50 years of service 
with the company. He continues with the 
firm in engineering research and devel- 
opment. 


e 


GRIFFIN WHEEL Company.—Herbert 
J. Rosen, whose election as president of 
the Griffin Wheel Company, Chicago, 
was reported in the February issue, was 
born at Brooklyn, N.Y., on February 12, 
1885. He entered the service of Griffin 


Herbert J. Rosen 


Wheel on July 2, 1900, and has remained 
with the company continuously since that 
time. He was elected a vice-president and 
director in December, 1943, and was 
serving as executive vice-president at 
the time of his election as president. 
Ernest P. Waud, whose election as 
chairman of the executive committee, 


Ernest P. Waud 


Griffin Wheel Company, Chicago, was 
reported in the January issue, was born 
on April 10, 1882, in London, England, 
and came to the United States with his 
parents in 1891. He attended St. Paul’s 
Cathedral School at Garden City, N.Y. 
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NOW--the Multi-Purpose 


PYLE 


for Locomotives! 


Most Effective Beam Pattern - - Greatly 


Simplified Mechanism aie Only ONE MULTI-PURPOSE GYRALITE .. . with 
Lamp ee ONE Reflector — ONE Motor automatic color change. 16-inch reflector. 18- 


inch door glass. For built-in mounting on 
diesel locomotives. 

The mechanism and construction of the Multi-Purpose Gyralite is very simple and 
economical, with a minimum of moving parts, assuring exceptional reliability. There 
is only one lamp... one reflector... and one motor! The gyration of the beam is 
achieved by the rotation of the reflector which is directly connected to the shaft of 
the geared motor. The automatic color change is simply effected by reversing the 
direction of the motor. Since the motor and lamp-holder are stationary, there are no 
moving lead wires. Greatly simplified wiring utilizes only one relay switch, and all 
internal connections are factory made. 

The Multi-Purpose Gyralite automatically projects a red “‘gyrating’’ beam when 
the train is slowing or stopping in emergencies, night or day. Manual control provides 
for a clear gyrating light to warn motorists approaching grade crossings, or a sta- 
tionary clear light which serves as an excellent bright or dim auxiliary headlight. 

A line of Single-Purpose Gyralites (without automatic color change) designed for 
portable rear-car mounting and for permanent mounting on both front and rear ends 
of trains, operate automatically or by manual control as red gyrating lights to warn 
overtaking or on-coming trains in emergencies. 

Over half a century of specialized experience in railway lighting equipment has # 7 
aided the Pyle-National Company in the development and manufacture of this new RED FILTER asseuy MOTOR 
complete line of warning projectors. The Pyle Gyralites project a continuously mov- | AG 
ing, highly concentrated light beam which ‘‘gyrates”’ in a conical pattern. The center | 
line of the beam is aligned parallel with the track at the lowest point in its gyrating 
path. Thus, approaching trains intercept the full intensity of the light at the bottom 
of each sweep and in all other positions the beam is projected above the horizon, 
producing continuous sky effect with maximum elevation . . . Never is the beam pro- in position to project beam on lowest center, 
jected toward the ground where the light is wasted and its reflection is disturbing to parallel to track. Color filter forward enclosing 
the vision of the locomotive crew. Write for Gyralite Bulletin with complete operating lamp for red beam. Patents Pending. 
and specification details. 


LAMP HOLDER ROTATING REFLECTOR SPIDER ASSEMBLY 








COUPLING 


PATENTS APPLIED FOR 


MULTI-PURPOSE GYRALITE — Reflector 


x THE PYLE-NATIONAL COMPANY 


‘1358 NORTH KOSTNER AVENUE + CHICAGO 51, ILLINOIS 


SINCE 1897 BRANCH OFFICES and AGENTS in the principal cities of the United States and Canada. EXPORT DEPARTMENT: International 
ss Railway Supply Company, 30 Church Street, New York. CANADIAN AGENT: The Holden Company, Lid., Montreal. 


LOCOMOTIVE HEADLIGHTS + TURBO-GENERATORS + FLOODLIGHTS + PLUGS AND RECEPTACLES + (MULTI-VENT AIR DISTRIBUTION 





* ATRETOOL 


prevents work stoppages 


inside tubes 





Neither the roundhouse nor the 
locomotive can go “full steam 
ahead" with scale-caked tubes. 
Airetool tube cleaners and tube 
expanders help keep both work- 
ing full schedule at peak effi- 
ciency. 


1 Airetool No. 4325 Cleaner 
with GE head is especially de- 
signed for Nicholson syphons. 
The cleaning action of the cut- 
ter head will not bulge syphon 
walls and the head will not be- 
come entangled in .staybolts. 


The self feeding Airetool Expander No. 
164 has 3 expanding rolls which give parallel 
rolling in addition to a thrust collar which 
bears on the tube sheet. These are just two 
of many especially designed Airetool clean- 
ers and expanders for better railway main- 
tenance. 


For complete information, write: 


HURO MANUFACTURING 
COMPANY 
3240 E. Woodbridge St., Detroit 7, Michigan 
Railway Sales Representative for 


~ 








MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 











and Cornell University. He entered the 
service of Griffin Wheel on May 1, 1905, 
and advanced through successive posi- 
tions to that of president on December 3, 
1937. Mr. Waud is a director of the firm, 
and also of American Steel Foundries, 
the Union Special Machine Company, 
the Pyle-National Company, and ‘the 
Ideal Roller & Manufacturing Co. 


¢ 


WESTINGHOUSE ELEctTRIC CorPorRA- 
TION.—C. H. Bartlett has been appointed 
manager of power transformer sales of 
the Westinghouse transformer division 
of the Westinghouse Electric Corpora- 
tion, at Sharon, Pa. Mr. Bartlett has 
been manager of the specialty trans- 
former department since he organized it 
in 1945. 


¢ 


Uxtster Iron Works.— Harold W. 
Lahey has been elected chairman of the 
board of directors of the Ulster Iron 
Works, and Frank W. Hamilton, Jr., a 
vice-president, has been elected president 
to succeed his father, whose death was 
reported in the January issue. 


4 


AIRETOOL MANUFACTURING Com- 
PANY.—During the past year, three new 
branch offices have been opened by the 
Airetool Manufacturing Company of 
Springfield, Ohio. The first was opened 
in Philadelphia, Pa.; the second, in 
Baton Rouge, La., and the third, in 
Tulsa, Okla. James M. Brown, repre- 
sentative who had been in charge of the 
Baton Rouge office since it was opened 
in May, 1947, was given the Tulsa as- 
signment when that office was started 
late in 1948. Mr. Brown, who came to 
the company in May, 1946, acted as com- 
pany representative serving dealers’ cus- 
tomers in Ohio and adjoining states for 
a year before going to Baton Rouge. He 
was succeeded in that district by M. E. 
Segraves. As manager of the new Tulsa 
branch, Mr. Brown will serve customers 
in Oklahoma, North and West Texas, 
and eastern New Mexico. He will also 
be available for service calls in Kansas. 

The Philadelphia branch office remains 
in charge of Herbert Russell. 


¢ 


FAIRBANKS, Morse & Co.—O. 0. 
Lewis, assistant sales manager, has been 
appointed sales manager of Fairbanks, 
Morse & Co. Harry L. Hilleary, for the 
past 17 years manager of the St. Louis, 
Mo., branch, has been transferred to Chi- 
cago as assistant sales manager. L. A. 
Weom, manager of the pump division, 
has been transferred to St. Louis as 
branch-house manager, succeeding Mr. 
Hilleary, and Donald T. Johnstone, as- 
sistant manager of the pump division, 
succeeds Mr. Weom as manager o! the 
division. 

5 


KENNAMETAL Inc.—Carroll Edgar 
has been appointed a representative of 
Kennametal Inc., in the Seattle, Wash. 
area, with headquarters at 2727 lirst 
avenue, south. John D. Cook has been 
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90 minutes... 


ish this axle is a real saving in any railroad shop. 
It proves conclusively that the new ‘‘American’’ Hydraulic Dupli- 
cating Lathe is a positive answer to lower costs in the railroad shops. 


The new 25-inch ‘‘American’’ Hydraulic Duplicator on which this job 
was done has the enormous power, the unfaltering stamina and the 
ease of control which combine to make it the production marvel of the 
moment. Cost-minded executives from every quarter of this country 
and from many countries abroad have shown vital interest in this new 
machine. Many orders already have been placed and many machines 
now are in service breaking production records daily. 


Complete descriptive data will be sent immediately upon request. 
For convenience just ask for Bulletin No. 35. 


Can be used also as a 
standard engine lathe 








‘THE AMERICAN TOOL WORKS CO. 
Cincinnati, Ohio, U.S. A. 





LATHES AND RADIAL DRILLS 
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new Railway Express Jumbo Refrigerator Cars 
Have Main Doors and Hatches Weatherstripped 
with 


The last word in refrigerated transport, the Railway Express new Jumbo 
size refrigerator cars are weatherstripped with Bridgeport Inner-seal. 
This modern gasket material, unique in design, provides positive insula- 
tion around main doors and hatches. Inner-seal consists of a live, sponge 
rubber bead, molded for life to a flexible flange woven of spring steel 
wire and tough cotton thread. For heavy duty installations such as rail- 
way cars the weatherstrip is coated all over with neoprene, the synthetic 
rubber that resists the ravages of abrasion, sunlight, oil, heat and cold. 
And, it’s so easy to handle that any careful workman can install Inner- 
seal even around compound curves and in tight corners. 


Inner-seal is helping to protect vital equipment, to assure safe transport 
of perishables and to increase passenger and crew comfort on the latest 
type locomotives, freight cars and passenger coaches operated by leading 
railroads throughout the nation. Full information on Inner-seal sizes, 
shapes and colors will be sent on request. 


ull 


molded for life into live 
sponge rubber 


FABRICS, INC. 


RSE VEEL TL SALE 
BRIDGEPORT 1, CONN. 
Est. 1837 


Represented in Canada by 
THE HOLDEN CO., LTD., Montreal, Toronto, Winnipeg and Vancoucer, B. C. 
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midwestern district, with headquarters 
at Chicago, to succeed William L. Cham- 
bers, who has been transferred to the 
Pittsburgh, Pa., district office. 


4 


AMERICAN Car & Founpry Com- 
PANY.—WNelson C. Walker, assistant dis- 
trict manager of the Berwick, Pa., plant 
of the American Car & Foundry Com- 


N. C. Walker 


pany, has been appointed district man- 
ager of that plant, to succeed Justus W. 
Lehr, who has been granted an extended 
leave of absence. 


4 


Hutson Company.—Robert Watson. 
a representative of the Hulson Company, 
Chicago, has been elected vice-president, 
and William C. Douglas has been ap- 
pointed assistant to the president. 

Mr. Watson served an apprenticeship 
in locomotive construction and design at 
Kilmarnock, Scotland, in which country 
he was born. He came to the United 
States in 1923 and became a machinist 
in the employ of the Ingersoll-Rand 
Company. He was later a draftsman for 


Robert Watson 


the American Locomotive Company. In 
1925 he became chief draftsman for the 
Erie in Cleveland, Ohio; in 1929, me- 
chanical and sales engineer for the Fire- 
bar Corporation, and in 1932, sales en- 
gineer and western sales manager \0F 
the Waugh Equipment Company. From 
1938 to 1941, Mr. Watson was employed 
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STRIPPING TWO CAR WHEELS SIMULTANEOUSLY AT N.Y.O. & W.R.R. SHOPS, MIDDLETOWN, NY. 


he Chambersburg Duplex Car Wheel Press 
trips both wheels of standard pairs simul- 
aneously. The floor-to-floor time — frequently 
locked at 42 seconds and averaging less than 
aminute—is unequalled by any other method. 


\CING GEAR PROTECTOR PREPARATORY TO STRIPPING DIESEL WHEEL Details in Bulletin 18-L-8 
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CHAMBERSBURG 
ENGINEERING CO. 


CHAMBERSBURG, PA. 


ROEBLING 


(BR) 167 FASTER. 





CUT COSTS 


USED IN DIRECT CONTACT WITH THE LOAD 


“TIME IS MONEY” . . . and you can 
often save both with Roebling “Flat- 
weave” Slings. For one thing, “Flat- 
weaves” are easy to handle . . . they 
pass readily through and under loads. 
For another, they can be used without 
fittings . . . thus permitting all hoisting 


effort to be applied to the load itself. 

In “Flatweave” Slings six wire ropes 
are woven together side by side to form 
a wide, flat surface. This is an exclusive 
Roebling development and provides a 
broad bearing area that prolongs the 
life of the sling. Loops at each end of 


WRITE OR CALL THE RUOEBLING FIELD MAN AT YOUR NEAREST 
¢ ROEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. & Boston, 51 Sleeper St. & Chicago, 5525 W. Roosevelt Rd. & Cleveland, 701 Rer B& L : fal oe 
St. Clair Ave., N. E. % Denver, 1635 17th St. % Houston, 6216 Navigation Blvd. & Los Angeles, 216 


S. Alameda St. % New York, 19 Rector St. & Philadelphia, 12 S. 12th St. * Pitteburgh, 855 W. North 


Ave. & Portland, Ore., 1032 N. W. 14th Ave. & San Francisco, 1740 17th St. & Seattle, 900 First Ave. 
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Roebling 


‘Flatweave”’ 


Wire Rope 
Slings 


the sling can be slipped over hooks and 
lugs or used as chokers. 

Get the full story of Roebling “Flat- 
weave” Slings, along with data on the 
full Roebling line—an economical sling 
for every moving, hoisting and loading 
job. It’s all in the “Roebling Sling Data 
Book” . . . yours on request. i 4 
Roebling’s Sons Company, Trenton 2 
New Jersey. 
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by Manning, Maxwell & Moore. In the 
latter year he returned to Waugh Equip- 
ment as assistant to the president and 
vice-president, and in May, 1948, joined 
the railway equipment division of the 
American Welding & Manufacturing 
Co. Several months later he became 
associated with the Hulson Company. 

Mr. Douglas was previously assistant 
vice-president—freight traffic of the New 
York Central at Chicago. 

Sd 

SKF Inpustries.—Stuart H. Smith, 
formerly assistant district manager of 
the Detroit, Mich., office of SKF Indus- 
tries, has been appointed Cincinnati, 
Ohio, district manager. The following 
have been appointed field representa- 
tives: C. N. Benson and D. B. Eden, 
Boston, Mass.; A. R. Ehrnschwender, 
Cincinnati; J. T. Paradise, Atlanta, Ga., 
and G. L. Hansen, Portland, Ore. 


¢ 
Union Assestos & RuBBER CoM- 
pany.—W. H. Fehrs has been appointed 
a vice-president of the Union Asbestos 
& Rubber Company, with headquarters 
in the company’s main office in Chicago. 
Mr. Fehrs, before joining the Union 
Asbestos & Rubber Company in May, 





W. H. Fehrs 


1928, had been employed in the mechani- 
fal engineering department of the Union 
Pacific at Omaha,:Neb., for 12 years. 
He was a member of the railroad sales 
department of Union Asbestos until 
1932, when he became manager of au- 
tomotive’ sales.. In 1939 he was ap- 
pointed assistant to the vice-president. 
Later in 1939 he became manager of 
the company’s Cicero, IIl., plant. 


e 
Reep Rotter Bit Company, CLECO 
Division. —B. O. Stoothoff has been 
appointed special representative of the 
Cleco Division of the Reed Roller Bit 
Company, with headquarters at 431 
Temple Bar building, Cincinnati, Ohio. 
Mr. Stoothoff will act as liaison be- 
tween the general sales office in Houston, 

Tex., and local dealer organizations. 

5 
AmerIcan STEEL & Wire CoMPANY. 
—The American Steel & Wire Com- 
Pahy, a subsidiary of the United States 
1 Corporation, has established a sep- 
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ate stainless-steel sales division, to be 





BEATTY No. 11-B Heavy 
Duty Punch widely used in 
railroad industry. 





BEATTY combination Press 
Brake & Flanger does flang- 
ing, V-bending, pressing, 
forming, straightening. 





BEATTY CoPunShear, one 
unit does coping, punching, 
shearing. 





BEATTY Hydraulic Vertical 
Bulidozer for heavy form- 
ing and pressing. 





BEATTY Horizontal Hydraulic 
Bulidozer for heavy form- 
ing, flanging, bending. 








were WISE 


TO A LOT OF 
PRODUCTION PROBLEMS 





BEATTY-engineered heavy metal 
working equipment is on the job 
in hundreds of important plants, 
doing a wide variety of jobs. 
Yet, each machine is individual- 
ly engineered to do its specific 
task better, faster, at less cost. 
This wide range of experience is 
your assurance of expert coun- 
sel, advanced engineering, fin- 
est quality construction. There’s 
a better way to handle any 
heavy metal fabricating prob- 
lem. Our job is to help you find 
that better way. If you have a 


problem, write us. We may 


have the answer. 








LAAZ 


ACHINE AND 


MFG. COMPANY 
HAMMOND, INDIANA 
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Put FLEXIBILITY! 


into your Cleaning 


and Obtain Cleaner Work 
bd and Much Lower 
Over-All Costs 














































MAGNUS AJA-DIP 
CLEANING MACHINES 


have shown that they do a more thorough cleaning job 
in less time ... with less costly labor, and on a more 
flexible basis than by any other methods now in use 
in railroad shops. 


They are used, along with the Magnus Cleaners best 
adapted to the individual cleaning operation, on all 
kinds of units and parts, including: 

Air Filters Signal Elements 

Compressors Electrical Equipment 

Diesel Blocks and Parts Steam Locomotive Parts 


Railroad users report savings like these: ‘Parts are 
ready for reinstallation in one-fourth the time formerly 
required.” “70% saved in time with a 10% increase in 
output.” “Clean in 45 minutes loads that formerly took 
8 hours.” “One 8-hour shift turns out miscellaneous 
cleaned parts that used to take 36 hours.” 


Nine of the big roads are depending on Magnus 
Aja-Dip Machines and Magnus Chemicals for many of 
their cleaning operations. It will pay you to write for 
Bulletin #407 to see what Magnus can do for you. 


Magnus on Other Cleaning Jobs 


There are specialized Magnus Cleaners for many other 
railroad operations where cleaning machines are not 
involved, such as: 
Coach Washing, Interior and Exterior * Floor 
Cleaning, All Types * Freight and Refrig- 
erator Car Cleaning *¢ Upholstery Cleaning 
These Cleaners are also worth looking into! 







MAGNUS CHEMICAL COMPANY « 77 South Ave., Garwood, N. J. 
in Canada — Magnus Chemicals, Ltd., 4040 Rue Masson, Montreal 36, Que. 


& macnus 


CLEANERS +« EQUIPMENT « METHODS 
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known as the stainless steel products 
sales division. Banks E. Eudy has been 
appointed manager of the new division 
and C. Richard Horwedel has been ap- 
pointed assistant manager. 


+ 


Hex1-Cort CorporaTion.—Walter D. 
DeLamater has been elected a vice- 
president of the Heli-Coil Corporation 
of Long Island City, N. Y. 


4 


CuHar.es A. Lynn, sales representa- 
tive for E. I. du Pont de Nemours & Co., 
with headquarters at Philadelphia, Pa., 
has retired. Mr. Lynn joined du Pont 
in 1917 as a correspondent for indus- 
trial and railway sales in the Phila- 
delphia office. Since 1922 he has been 
a sales representative, specializing in 
paints, varnishes, enamels and lacquers 
for railroads. 


4 


Vapor HEATING CorPORATION.—The 
Vapor Heating Corporation, Chicago, 
has opened an office at Houston, Tex., 
in charge of J. T. Elwood, who was for- 
merly located at St. Louis, Mo. 


Obituary 


Wa ter C. SANDERS, general man- 
ager, Railway Division, Timken Roller 
Bearing Company, died on February 13 
in the Altman Hospital, Canton, Ohio, 
after an illness of two weeks. Mr. 
Sanders was born on February 4, 1893, 
in Cedartown, Ga. He attended the 
Cedartown High School and Mercer 
University (1915) and was a licensed 
mechanical engineer in New York and 
Ohio. He began his career as an ap- 
prentice machinist in the locomotive 
shops of the Central of Georgia at 
Cedartown in 1908. In 1912 he became 
sub-foreman and shop draftsman, loco- 
motives and cars, at the Macon (Ga.) 
shops. In 1915 he was employed by the 
Bibb Manufacturing Company at Macon 
as a machinist and draftsman. In 1916 
he went to Waycross, Ga., as a ma- 
chinist in the locomotive repair shops ot 
the Atlantic Coast Line. Later in 1916 
he was assigned to mechanical engi- 
neering work in the office of the gen- 
eral superintendent of motive power of 
the A.C.L. at Wilmington, N.C. In 1917 
he was commissioned a lieutenant in the 
U.S. Army. He served with the Artil- 
lery in France until after the armistice, 
when he served with the 18th U.S. En- 
gineers and Division of Construction at 
Bordeaux. Upon his return to the United 
States he was assigned to the Artillery 
Training Center at Fort Monroe, Va., 
to help make a study of railway artil- 
lery operations in the United States. 
During 1918-19 he prepared courses and 
instructed artillery student officers of 
West Point. Mr. Sanders returned to 
railroad work in 1920 as leading car 
draftsman, designer and special engi- 
neer in the rolling stock division of the 
equipment engineering department ot 
the New York Central at New York. 
He became associated with the Timken 
Roller Bearing Company in 1923 as en- 
gineer of railway equipment and was 
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Above are various per- 
manent air- and mois- 
ture-proof edge sealing 


types. 


Curved panels, 
within limits, can 
be made to order. 


Keststauce 


MET EVO 0D...... 


the needs of an industry-wide variety 
of requirements in structural details. 


Three standard combinations of metal 
and plywood, and ten standard edge 
types for producing air- and moisture- 
proof seals, are available. 


These are the basis of the MET-L-WOOD 
line, variations of which can be pro- 
duced to order. 


it’s a line that contributes 
importantly to many of 
industry's outstanding 
new products ...a line 
of least resistance to the 
fulfillment of progressive 
needs. 


Plywood with metal 
bonded to one surface. 


Plywood with metal 
ololslol-lo MR do Ml ole} as Met 1adel4-< 


Plywood-surfaced metal 
liner. 


The members of our engineering staff are specialists in the 
application of MET-L-WOOD. This staff is at all times avail- 
able to help you design and produce better and less costly 


i 
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products with MET-L-WOOD. 


MET-L- WOOD Conroration 


6755 West 65th Street, Chicago 38, Illinois 
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As advertised in TIME and NEWSWEEK 














Sea 


1. BREATHING HEAVILY! The air 
you breathe in a week’s time 
weighs more than you do! 









2. WHAT'S YOUR TYPE? Hun- 
dreds of types of filters 
to remove dirt from the 
air and contamination 
from liquids have been 
developed by Air-Maze, 
the filter engineers. 


3. AIR-MINDED HOTELS! To give you 
the utmost in comfort, thousands 
of leading hotels, restaurants, trains 
and office buildings keep their air 
clean and pure with Air-Maze 
filters—first choice of ventilating 
engineers and architects. 


wuetuer vou build or use engines, com- 
pressors, air conditioning and ventilating 
equipment, or any device using air or liquids 
—the chances are there is an Air-Maze 
engineered filter to serve you better. Repre- 
sentatives in all principal cities, or write 
Air-Maze Corporation, Cleveland 5, Ohio. 





The Filter. stlanore 


LIQUID FILTERS, 
Oll SEPARATORS 
GREASE FILTERS 
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appointed general manager, Railway Di- 
vision, in 1927. Mr. Sanders had been 
admitted to practice law before many 
U.S. and State courts, including the U.S. 
Supreme Court. He was a lieutenant 
colonel in the U.S. Army Reserve Corps 
and had been commended by the assist- 
ant secretary of war for the prepara- 
tion of a General Transportation Plan 
for a National Emergency for the 
War Department. He held memberships 
in many associations, including the 





W. C. Sanders 


Railway Supply Manufacturers’ Asso- 
ciation, of which he had been an execu- 
tive committee member and chairman of 
the Export Committee. He had served 
on the General Committee of, and as 
chairman of the Executive Committee 
of the Railroad Division, American So- 
ciety of Mechanical Engineers. 


Personal 
Mention 


General 


Grorce A. Howarp, general inspec- 
tor, shop methods, of the Canadian 
National.at Montreal, Que., has been 
appointed as mechanical engineer, shop 
methods, with headquarters at Montreal. 


Ro.iin J. CHINN, general foreman of 
the Illinois Central at Memphis, Tenn., 
has been appointed assistant to the gen- 
eral superintendent of equipment with 
headquarters at Chicago. 


C. O. ButTLer, master mechanic of the 
Atlantic Coast Line at Rocky Mount, 
N. C., has been appointed superintendent 
motive power, western division, with 
headquarters at Fitzgerald, Ga. 


CuicaGco GREAT WESTERN 


The following changes have been made 
in the operating department of the Chi- 
cago Great Western at Oelwein, Iowa, 
resulting from the merger of the locomo- 
tive and car departments: T. Olson, 
superintendent of motive power, has 
been appointed superintendent of motive 





power and equipment, and L. E. Hil- 


STANT, DIRECT 
, Temperature Readings 
Accurate to within a 


Fraction of a Scale 
Division with 









Specify XACTEMP 

PYROMETERS wher- 
ever a quick, accurate 
temperature determina- 
tion is needed. Used 
for surface temperatures 
of welds, welded rail 
ends, billets, slabs, 
heated rollers, forgings, 
ovens, hot plates, fur- 
nace walls—for general 
inspection in furnaces, 
lead and salt pots, galvanizing tanks, 
core ovens, type metal, etc. Long-life 
cast aluminum and brass construction. 
Medium resistance, fast-acting indica- 
tor, provided with Alnico V magnet— 
direct reading dial starts at 50° F. or 
60° F. Simple, easy to operate—no ad- 
justments necessary—always ready for 
use. Will take most types of thermo- 
couples. A full line of thermocouples 
available from stock. 


FOUR MODELS 





Catalog No. Range Thermocouple 

LT 800 60-800 F. lron-Constantan 
LT 810 60-1200 F. _—fron-Constantan 
LT 820 60-1600 F. _—_—lron-Constantan 
LT 830 50-2500 F. Chromel-Alumel 


PRICE WITHOUT $3950 


THERMOCOUPLE 


Ask also about XACTEMP PYROMETERS for txk- 
ing temperatures of molten non-ferrous me‘als 


GORDON =| 
>7 SERVICE 
CLAUD S. GORDON C6. 
Specialists for 33 Years in the Heat Trea:.og 


ond Temperature Control Field 


Dept. 27 © 3000 South Wallace St., Chicago 1€. ll. 
Dept. 27 © 7016 Euclid Avenue © Cleveland 3, “hie 
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SPICER CONTINUOUS SERVICE 
KEEPS GENERATORS HUMMING 
eee On all types of Railway Cars! ~- 


Old cars, new cars... standard axle, large axle... no matter what the application, look to Spicer for 
the Railway Generator Drive that will fill the need! The Spicer Generator Drive now is keeping 
generators humming on more than 50 railroads. 


The capacity of these drives has been increased to take care of the larger generators, 
and they may be used with the A. A. R. standard turned or ground axle and are 
interchangeable for all sizes of axles up to 6x 11. 


) Spicer has engineered 45 years of experience into these Positive Generator 
Drives, to produce the most efficient, most economical, most adapt- 
, able Drives ever made! Write for full information on what 
easy-to-apply Spicer Positive Generator 
Drives can do for your ‘ 
railroad! 
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RAILWAY TYPE PROPELLER SHAFT 
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MICROMATIC HONE CORPORATION 


8100 SCHOOLCRAFT AVE. e¢ DETROIT 4, MICHIGAN 
Les Angeles, Calif. * Houston, Texas ¢ Rockford, ill. + Guilford, Conn. * Brantford, Ont., Can. 


176 (132 Adv.) 


sabeck, superintendent of the car depart- 
ment, has been appointed supervisor of 
car equipment. 


R. H. Marguat has been appointed 
general superintendent motive power 
and equipment of the Illinois Termi- 
nal, with headquarters in St. Louis, Mo. 


Harry S. Marsh, whose appointment 
as superintendent—car department, of 
the Missouri Pacific at St. Louis, Mo., 
was reported in the February issue, was 
born on May 10, 1898, at Carlyle, Ill. He 
began his railroad career in August, 
1915, as a car clerk in the employ of the 
Chicago & North Western and later 
served in various positions in the car 
department until May, 1917, when he 
entered the United States Army as a 
cavalryman. In September, 1919, he re- 
turned to the car department of the C. & 


Harry S. Marsh 


N. W. In November, 1924, he became 
assistant foreman for the M. P. at De- 
Soto, Mo. He was subsequently advanced 
through various positions to that of pas- 
senger car foreman at North Little Rock, 
Ark., in March, 1935, and to general car 
inspector at St. Louis in 1936. Mr. 
Marsh was appointed general freight 
and passenger-car foreman at North 
Little Rock in September, 1940, general 
car inspector at St. Louis in May, 1941, 
and assistant superintendent—car de- 
partment at St. Louis in August, 1947. 


CHARLES ORMONDE BUTLER, master 
mechanic of the Atlantic Coast Line at 
Rocky Mount, N.C., has been appointed 
superintendent of motive power with 
headquarters at Fitzgerald, Ga. Mr. But- 
ler was born on May 7, 1897, at Wil- 
mington, N.C., and is a graduate in 
mechanical engineering of North Caro- 
lina State College in 1922. He entered 
the service of the A. C. L. in June, 1922. 
In August, 1922, he went to Columbia 
University for special training, returning 
to the A.C.L. at Wilmington as ma- 
chinist in January, 1923, and transferring 
to Waycross, Ga., the following month. 
Mr. Butler became shop inspector in 
November, 1923; machinist on March 1, 
1933; lead man on March 16, 1936; 
gang foreman on October 4, 1937 ..On 
July 1, 1938, he became night engine- 
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et'4 go. hack toe fundamentals ! 


HAT is the primary economic function of a machine tool? 
Just this—to reduce production costs. The Bullard Cut 
ter is doing this job all along the line in many railroad shops. 
machine is a far-reaching advancement in machine design 
construction with many important profit-making features. The 
Master embodies the latest developments in operation with a 
be that includes a range of feeds and speeds for full and 
ient use of carbide tools. It has the necessary rigidity, ac- 
cy, metal removing ability, and a new convenience in handling 
will assure profitable production on single piece jobs or on 
longer runs. The Cut Master is noted for its handling of 75 
cent of railroad boring and turning jobs in 50% less time. 
accompanying photographs show a Bullard 42” Cut Master 
tiining all operations on a cast steel crosshead—boring hole 
mist pin and facing inside surface of crosshead to accommo- 
the front end of the main rod. 


Bullard 
Cut Master 


VIL. 
HE BULLARD COMPANY 







































For Long Efficient Service, SPECIFY 


JOHNSION 


BLOWERS 


LOW PRESSURE, DIRECT CONNECTED 
. Simple, efficient, compact, dependable. 


BURNERS 


OIL and GAS. "REVERSE BLAST" 
Mixes ALL the fuel with ALL the air. 


RIVET FORGES 


Economical Vacuum Oil Burner; no oil 
| valve to clog. Approved and listed as 
: Standard by U.L. 


FURNACES 


Forging, Flue Welding, Spring, Plate 
and Car Type, also FIRE LIGHTERS, 
TIRE HEATERS, etc. 


j MANUFACTURING CO 
Jonsson JOHNS oh 2825 EAST HENNEPIN AVE 
4 : MINNEAPOLIS 13, MINN 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 








COFFING Fall 


HOISTS 


—MULTIPLY MANPOWER Extremely easy to 
operate, they help workmen do 
more work, faster, easier. Ruggedly 
built to handle wider range of jobs. 


—COST LESS TO USE Moderately priced, 
Coffing Ratchet-Lever Hoists have 
many parts of drop-forged, heat- 
treated alloy steel, other long-life 
features to hold down replacement 
and maintenance costs. 


—HELP RAISE SAFETY STANDARDS Coffing 
safety features include dual ratchet AMAZING HOIST-JACK 
























































and pawl assembly that cannot slip is A HOIST— 
or drop load; “Safety-Load” handle A JACK—A PULLER 
to avoid dangerous overloading. on ® westel tacks ta 1 











WRITE FOR BULLETIN HSP-4, giving full Built in two sizes, 
information on nine models of the 2000 Ib. and 4000 lb. to 
Safety-Pull hoist—% to 15 tons capacity. handle scores of jobs. 
See how they can help your workmen Send for Bulletin HHJ. 
do more jobs—faster, easier, safer. 
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SEARED AND DIFFERENTIAL CHAIN HOIST 
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house foreman at Lakeland, Fla.; on 
June 16, 1939, day enginehouse foreman, 
and on August 1, 1941, general foreman. 
Mr. Butler entered military service in 
July, 1942, returning to the A.C.L. on 
December 28, 1946, as master mechanic 
at Florence, S.C., and transferring to 
Rocky Mount, N.C., on March 1, 1948. 


D. L. Borcuert has been appointed 
assistant mechanical superintendent of 
the Minneapolis, St. Paul & Sault Ste. 
Marie, with headquarters at Minneapolis, 
Minn. 


E. J. Havey, Jr., enginehouse fore- 
man of the Atlantic Coast Line at Rocky 
Mount, N.C., has been appointed general 
mechanical inspector, with headquarters 
at Wilmington, N.C. 


C. F. GuGGISsBERG, assistant mechani- 
cal superintendent of the Minneapolis, 
St. Paul & Sault Ste. Marie at Minne- 
apolis, Minn., has been appointed me- 
chanical superintendent at Minneapolis. 


Car Department 


Reep Haac, general foreman of the 
car department of the Delaware, Lacka- 
wanna & Western at Scranton, Pa., has 
been appointed shop superintendent of 
the Keyser Valley shops. The position 
of general foreman has been abolished. 


WALTER MERSEREAU, car foreman of 
the Canadian National at Napadogan, 
N. B., has retired. 


J. A. J. ARSENAULT has been appointed 
car foreman of the Canadian National 
at Napadogan, N. B. 


Cuicaco, MILWAUKEE, ST. Paut & 
PACIFIC. 


The position of chief mechanical offi- 
cer of the C.M.St.P.&P. at Milwaukee, 
Wis., held by F. K. Nystrom until 
his retirement on January 31, as noted 
in the February issue, has been abol- 
ished, and the following changes have 
become effective in the mechanical de- 
partment at Milwaukee: 

A. G. Hoppe, general superintendent 
locomotive and car department, has been 
appointed general superintendent loco- 
motive department. The former posi- 
tion has been abolished. 

A. V. Nystrom, assistant general su- 
perintendent locomotive and car depart- 
ment, has been appointed assistant to 
superintendent car department. The for- 
mer position has been abolished. 

V. L. Green, assistant mechanical en- 
gineer, has been appointed assistant su- 
perintendent car department. 

J. A. Deppe and F. A. Shoulty con- 
tinue as superintendent car department 
and assistant superintendent car depart- 
ment, respectively. 


Electrical 


Witu1aM Henry Mims has been ap- 
pointed electrical engineer of the Cen‘ral 
of Georgia, with headquarters at Savan- 
nah, Ga. Mr. Mims is a graduate of 
Auburn Polytechnic Institute. He en- 
tered the service of the Central of G-or- 
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THE LOGICAL INSTALLATION for ALL FREIGHT EQUIPMENT 


AMERICAN STEEL FOUNDRIES 


























Complete literature on Dudg- 
eon products — expanders, 
hydravlic pumps and jacks — 
available. Write today. Address 
inquiries to Department 


MFRS. © 
24 COLUMBIA 


INTERNAL BELL RINGER 
AND OPERATING VALVE 


The VILOCO Internal Bell Ringer is 
applicable to all sizes of bells from 
the 12” diesel bell to the larger steam 
locomotive sizes. This ringer has a 
hardened stainless steel 
piston, precision ground; 
has fulcrum pin fixed in 
clapper revolving on 
Oilite Bearings and 
has steel stud for se- 
curing to bracket. 

The VILOCO Operat- 
ing Valve is especially 
designed to operate 
this ringer. It has a flat 
seated cam type rotor 
which provides control 
of bell ringer cadence 
without the use of a 
needle valve adjustment. 


















VILOCO RAILWAY EQUIPMENT CO. 


332 S. Michigan Avenue « Chicago 4, Illinois 
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as assistant shop engineer and shop en- 
gineer at Macon, Ga., and as assistant 
mechanical engineer and assistant gen- 
eral foreman at the Savannah shops. 


Master Mechanics and Road 
Foremen 


H. R. Martin has been appointed 
master mechanic of the New York 
Central with jurisdiction over the In- 
diana division and headquarters at 
Indianapolis, Ind. 


C. M. Corrre has been appointed as- 
sistant master mechanic of the New York 
Central, with jurisdiction over the In- 
diana division and headquarters at In 
dianapolis, Ind. 


P. J. McLean has been appointed as 
sistant master mechanic of the Michigan 
Central (N.Y.C.) at St. Thomas, Ont. 


W. C. STANCIL, general foreman of 
the Atlantic Coast Line at Jacksonville, 
Fla., has been appointed master mechanic 
at Jacksonville. 


E. D. Devaney has been appointed 
road foreman of engines of the Atlanta 
& West Point, the Western of Alabama, 
the Georgia Railroad, and Atlanta Joint 
Terminals, with headquarters at Augus 
ta, Ga. 


J. H. Zacury has been appointed road 
foreman of engines of the Atlanta & 
West Point, the Western of Alabama, 
Georgia Railroad, and Atlanta Joint 
Terminals, with headquarters at Mont- 
gomery, Ala, 





H. L. HaGcGarp, master mechanic of 
the New York Central, with jurisdiction 
over the Indiana division and headquar- 
ters at Indianapolis, Ind., has been trans- 
ferred to the position of master mechanic 
at Matoon, IIl., with jurisdiction over 
the Illinois division. 


A. S. LinGMAN has been appointed 
road foreman of engines of the Canadian 
National, with jurisdiction over the 
Hornepayne division and headquarters at 
Hornepayne, Ont. 


R. J. MAHER, acting assistant road 
foreman of engines, Eastern division of 
the Pennsylvania at Conway, Pa., has 
been appointed assistant road foreman of 
engines, Eastern division, with head- 
quarters at Conway. 


E. J. JENNINGs, acting road foreman 
of engines, Buffalo division, of the 
Pennsylvania at Buffalo, N.Y., has been 
appointed road foreman of engines, Bui- 
_ division, with headquarters at But- 

alo. 


H. P. Ruck, car foreman, Indian- 
apolis division of the Pennsylvania, !):s 
been appointed assistant master mechanic 
of the Pittsburgh-Conemaugh-Mononga- 
hela divisions, with headquarters at !''t- 
cairn, Pa. 


I. B. Scort, acting assistant road fi e- 
man of engines, Eastern division, of the 
Pennsylvania at Wellsville, Ohio, |as 
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STOP DANGEROUS AND COSTLY 
BOXCAR FLOOR BREAK-THROUGH 


WITH 





In actual use as well as in laboratory tests 
it has been proved that NAILABLE STEEL 
FLOORING can’t break through under 
any kind of heavy freight. Boxcars with 
NAILABLE STEEL FLOORING have safely 
hauled heavy copper cakes, automobile 
engines, highly concentrated loads of sheet 
steel and tinplate as well as hundreds of 
other commodities. 


No Fork Truck Break-Throughs Either 


NAILABLE STEEL FLOORING supports the 
biggest fork trucks, too, which so often 
break through conventional floors. For 
example, 23 cars are spotted each day at the 
Wabash Railroad’s Ford Loading Dock in 
Detroit. Although they’re all new or recently 
rebuilt, an average of five or six cars per 

y come in with large holes somewhere 


In Detroit Testing Laboratory test to 
determine cantilever strength, 11,000 lbs. 
of pig iron were loaded on a panel con- 
sisting of three NAILABLE STEEL FLOORING 
boxcar channels welded side by side. The 
cantilever span was 30”. Under this floor 
load of 733 pounds per square foot —far 
in excess of heaviest freight loading—the 
NAILABLE STEEL FLOORING section hadn’t 
even reached the yield point. 








throughout the length of the floor where 
fork trucks have broken through. 


Durability Means Low Maintenance. . . 
Low Operating Costs 


NAILABLE STEEL FLOORING stops the break- 
throughs—and a good many other common 
floor troubles. It isn’t chewed up by pinch 
bars or rough freight. Although nails are 
tightly clinched, they don’t tear, splinter or 
deform the floor. All this adds up to lower 
maintenance costs—.and lower operating 
costs as well. When floors stay in good con- 
dition for all types of freight, cars require 
less switching and empty movement. 


To eliminate dangerous break-throughs 
and reduce maintenance costs, specify 
NAILABLE STEEL FLOORING for the next 
boxcars you build or rebuild. 


GREAT LAKES STEEL CORPORATION 


Steei Floor Division ¢ 3576 Penobscot Building ¢ Detroit 26, Michigan 


UNIT OF NATIONAL STEEL CORPORATION 


March, 1949 











“Many delays and poten- 
tial accidents have oc- 
curred and are continu- 
ing to occur, due to pig 
iron, lead, copper bars 
and similar commodities 
breaking through box- 
car floors ... this con- 
dition .. . is due to the 
type of equipment se- 
lected for this type of 
loading.” (Car Depart- 
ment Officers Associa- 
tion Report by Commit- 
tee on Preparation of 
Freight Cars, September 
20, 1948) 


NAILABLE 
STEEL FLOORING 
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GREAT LAKES STEEL 
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Keep Your 


SPERRY 
HYDRAULIC 
PISTON ROD PARTER 


Operating at 
Maximum Efficiency 


All Parts Now Available 


You'll find that overhauling and 
replacing worn parts on your 
Sperry Hydraulic Piston Rod 
Parter pays dollar-and-cents divi- 
dends in your round house. Check 
today, and order any of these 
parts you need direct from Sperry: 


Pressure Valve P-10 

Pump Plunger Packing P-5 

By-Pass Valve Packing P-16 

Ram Cup Packing T-4, L-4 

Relief Valve Discs T-14 
and all other parts 


SAVES Heating, 
Hammering and Time 


* ae piston rod from cross head 
quickly. 

Se a labor. One man does the 
job. 

e Exerts 150 to 250 tons of hydraulic 
pressure against end of rod. 

e Easy to set up and operate—no 
wedges, no loose filler blocks. 


e Prevents injuries to workers. Cannot 
damage piston rod. 

For full information on the fast, eco- 
nomical Sperry Hydraulic Piston Rod 
Parter, write for Bulletin 5000. C-3 


<Geny> 


SPERRY PRODUCTS, INC, 


DANBURY, CONN. 


SP-145 
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been appointed assistant road foreman 
of engines, Eastern division, with head- 
quarters at Wellsville. 


L. H. Cooper, master mechanic of the 
Atlantic Coast Line at Jacksonville, Fla., 
has been appointed master mechanic at 
Rocky Mount, N. C. 


H. R. MartTIN, assistant master me- 
chanic of the New York Central at Mat- 
toon, Ill., has been appointed master 
mechanic with headquarters at Indian- 
apolis, Ind. The position assistant master 
mechanic at Mattoon has been abolished. 


H. L. Haccarp, master mechanic of 
the New York Central at Indianapolis, 
Ind., has been transferred to Mattoon, 
Ill. 


E. J. BucKBEE, master mechanic of the 
New York Central at Mattoon, Ill., has 
retired after 47 years of service. 


Cuicaco, MILWAUKEE, St. Pau & 
PAcIFICc. : 

The locomotive department of the 
C.M.St.P.&P. has been diviaded into 
four districts, to be known, respectively, 
as the Chicago, Milwaukee, Minne- 
apolis (Minn.), and Tacoma (Wash.) 
districts. Personnel changes resulting 
from this move are as follows: 

L. H. Rabun, division master mechanic 
at Savanna, IIl., has been appointed dis- 
trict master mechanic at Chicago, with 
jurisdiction over all locomotive depart- 
ment activities in the Chicago district. 

L. H. Koch, assistant division master 
mechanic at Bensenville, Ill., has been 
appointed master mechanic at Chicago. 

W. W. Henderson, division master 
mechanic at Marion, Iowa, has been 
appointed master mechanic at Savanna. 

R. E. Magnuson, assistant division 
master mechanic at West Clinton, Ind., 
has been transferred to Bensenville. 

B. L. Lebow, enginehouse foreman at 
West Clinton, has been appointed assist- 
ant master mechanic there. 

C. G. Benkendorf, shop superintendent 
at Milwaukee, has been appointed dis- 
trict master mechanic at that point, with 
jurisdiction over all locomotive depart- 
ment matters in the Milwaukee district. 

W. W. Bates, assistant superintendent 
of motive power (Diesel operation) at 
Milwaukee, has been appointed master 
mechanic there. 

A. M. Hagen, assistant shop superin- 
tendent at Milwaukee, has been ap- 
pointed also the master mechanic at 
Milwaukee. 

H. S. Roe continues as master me- 
chanic at Milwaukee, as does W. J. 
Hughes at Beloit, Wis. 

J. L. Brossard, assistant superintend- 
ent of motive power at Milwaukee, has 
been appointed district master mechanic 
at Minneapolis, with jurisdiction over 
all locomotive department activities in 
the Minneapolis district. 

M. A. Walsh continues as master me- 
chanic at Miles City, Mont., as do E. L. 
Grote at Mason City, Iowa, and R. C. 
Hempstead at LaCrosse, Wis. 

H. C. Pottsmith has been appointed 
master mechanic at Minneapolis. 

Barry Glen, division master mechanic 


at Chicago, has been appointed district 
master mechanic at Tacoma, with juris- 
diction over all locomotive department 
activities in the Tacoma district. 

G. J. Johnston, division master me- 
chanic at Spokane, Wash., has been ap- 
pointed master mechanic at Tacoma. 

H. W. Williams, division master me- 
chanic at Tacoma, has been appointed 
assistant master mechanic there. 

W. E. Brautigan continues as master 
mechanic at Deer Lodge, Mont. 

A. W. Hallenburg has been appointed 
the assistant master mechanic at Deer 
Lodge. 


Shop and Enginehouse 


J. A. RoperceE, locomotive foreman of 
the Canadian National at Parent, Que., 
has been appointed locomotive foreman 
at Chauvigny, Que. 


FrepertcK J. Harris has been ap- 
pointed general inspector, shop methods, 
of the Canadian National, with head- 
quarters at Montreal, Que. 


J. D. Krrovac, locomotive and car 
foreman of the Canadian National at 
Taschereau, Que., has been appointed 
locomotive foreman at Parent, Que. 


Joun Wricut McLeEop, Jr., assistant 
mechanical engineer of the Central of 
Georgia, has been appointed assistant 
general foreman of the Savannah, Ga., 
shops. 


J. Stmarp, locomotive foreman of the 
Canadian National at Chauvigny, Que., 
has retired. 


J. A. T. SLATER, assistant foreman of 
the Canadian National at Monk, Que., 
has been appointed locomotive foreman 
at Taschereau, Que. 


A. M. ScHULER, gang foreman at the 
Shire, Oaks, Pa., enginehouse of the 
Pennsylvania, has been appointed assis- 
tant foreman, Shire Oaks enginehouse, 
Monongahela division. 


A. P. Stewart, general boiler foreman 
of the Canadian Pacific at Ogden, Alta., 
has been appointed assistant general 
boiler inspector, with headquarters at 
Calgary, Alta. 


GeorcE A. Howarp, general inspector, 
shop methods of the Canadian National 
at Montreal, Que., has been appointed 
mechanical engineer, shop methods, with 
headquarters at Montreal, Que. 


F, J. Harris, designing draftsman of 
the Canadian National, has been appoint- 
ed general inspector shop methods, with 
headquarters at Montreal, Que. 


Obituary . 


Cuartes T. Riptey, who was chief 
mechanical engineer of the Atchison, 
Topeka & Santa Fe at Chicago until 
1937, and who subsequently served as 
chief engineer of the Wrought Steel 
Wheel Industry in that city until his re- 
tirement in 1946, died at South Leguna, 
Calif., on February 6. 
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